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DISSIPATING MOTOR VEHICLE 
TAXES 


Motor vehicle owners, as well as work- 
ers in the highway field, will do well 
to recognize the present tendency toward 
the dissipation of motor vehicle taxes and 
to be on their guard against it. 

The motor vehicle license fee and the 
gasoline tax are now very important 
sources of revenue for state highway de- 
partments in the great majority of the 
states. The trend, in this connection, is 


unmistakably away from high general: 


taxes for road work and toward increased 
license fees and gas taxes. This is con- 
centrating many millions of dollars in the 
hands of a single spending agency, the 
state highway department, and _ these 
large sums are attracting the envious at- 
tention of local road and street authori- 
ties, who are agitating for a return of 
more and more motor vehicle tax money 
for use in the neighborhood where the 
vehicle is owned and where it has most 
of its use. 

Every local highway authority in the 
country could make good use of increased 
funds and it is a natural impulse to op- 
pose sending license fee and gas tax 
money out of a city or county for use on 
a state highway, at some point remote 
from the source of this revenue, when 
there is urgent need for increased funds 
for road and street work closer home. 
We believe, however, that careful consid- 
eration will show the unwisdom of break- 
ing up the proceeds of motor vehicle and 
motor fuel taxes into such small sums 
that the state highway departments will 
be robbed without enriching the local 
road and street departments. 

On close study this problem will be 
found to be one in simple arithmetic. 
There would be little danger of dissipat- 
ing the funds in question if all the think- 
ing on the subject were done with a lead 
pencil and pad of paper. A little study 
of the situation in most states where local 
road and street work has been carried on 
for years will show that the present ex- 
penditures for state highways are insig- 





nificant in comparison with present ex- 
penditures for road and street work by 
counties, townships, cities and towns. 
Readers will find it an interesting study 
to sum up all of these local road and 
street expenditures, including interest on 
bonds, for any year, and compare this to- 
tal with the total expenditure of the state 
highway department for the same year. 
We predict that the result of this compar- 
ison will surprise even a great many who 
have paid close attention to highway and 
motor affairs, and it will astound those 
who have never made any sort of analy- 
sis of road and street expenditures. In- 
cluded in the latter class will be found 
many city, county and township Officials, 
state legislators, as well as business men 
in all lines. The element of surprise, as 
already suggested, lies in the fact that the 
direct outlay on a state highway system, 
even though it amounts to several mil- 
lion dollars a year, is but a very minor 
part of the total expenditure for roads 
and streets of all the political subdivi- 
sions of the state. In some cases the ed- 
itor has analyzed he has found that the 
total suspension of state highway depart- 
ment activities and the return of every 
cent of motor vehicle and gas tax reve- 
nues to local authorities would not appre- 
ciably lighten local taxation, although ab- 
solutely wrecking the connected, state- 
wide highway activities. 


The motor vehicle owner and the local 
public official should realize that they are, 
first of all, citizens of the state in which 
they live. If they believe in the upbuild- 
ing of a state-wide system of connected 
highways, and they do, they must be care- 
ful not to encourage the taking away of 
funds now available for the development 
of State Highway Systems unless they 
first provide an equal amount of money 
for state use from some other source. In 
this connection it should be noted that 
local roads and streets are very old insti- 
tutions and they have been successfully 
financed for many, many years. The 
State Highway System is a new thing, 
brought into being by another new thing, 
the motor vehicle. It is a natural devel- 
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opment, and to a great degree an equi- 
table and a logical development, to finance 
these State Highway Systems with reve- 
nue derived from the motor vehicle. 
While the motor vehicle is a new revenue 
producer, it is also a new revenue con- 
sumer, and we must be careful not to 
overlook this fact. 

After *t is realized that it is unwise to 
take this money from the State, we hope 
the public will insist that all this money 
continue to go into the state road fund 
and not into the school fund or the gen- 
eral fund. There is a temptation, now, 
to divert this money to the general needs 
of the state, and it would seem wise for 
local authorities to insist that the motor- 
ists’ money continue to go into state 
roads rather than into schools, benevolent 
and penal institutions, ete. All politi- 
cians are anxious to lower the direct tax 
rate and they are tempted to utilize indi- 
rect revenues for this purpose. Therein 
lies a real danger which can be avoided 
only by vigilance. 

Let us safeguard the expenditure of 
revenues from the motor vehicle so as to 
do the most good for the most people. 
This requires the use of this money on 
state rather than on local roads, and 
rather than for the general needs of the 
state entirely aside from roads. 


GROWTH OF THE CONTINUOUS 
HIGHWAY DEVELOPMENT 
IDEA 


It is beginning to sink into the public 
as well as the official mind that in our 
state highway development we have been 
living from hand to mouth. We have 
been doing piece-work and _ patch-work. 
We have spent our money and stopped, 
often far short of where we had hoped to 
get. Against this improvident practice 
the people are beginning to warm up to 
the idea of having an adequately financed 
highway development program, of a com- 
prehensive character, extending over a 
considerable period of years. 

The problem of finance is the most im- 
portant one connected with highway de- 
velopment. It is assumed by many that 


this is handled largely by bonding. Gen- 
erally speaking, this is not true. More 


than half the states in the Union have 
not bonded for state highway construc- 
tion. Where states do not bond depend- 
ence must be placed in current revenues 
from general property and motor vehicle 
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taxes for road purposes. Even when a 
state can and does bond itself for road 
building, the current revenues mentioned 
are still highly important. It is coming 
to be appreciated that in the absence of 
a comprehensive program extending over 
a period of years, it is not possible to de- 
vise an equitable system of taxation. 

The states have laid out, on paper, 
state-wide systems of highways. They are 
making some progress in hard-surfacing 
these systems and the systems are pretty 
well maintained. Much highly commend- 
able work has been done, but scarcely 
more than a beginning has been made. 
The time has come to look ahead and 
plan for a definite period of five to ten 
years. With such a program we can hope 
to get some place in the fairly near fu- 
ture. Without such a program there is 
real danger of interruption even to the 
very moderate rate of progress we have 
been making, for the people are growing 
restless and impatient because the prog- 
ress to date has been so slow. 

It would be a fine thing for this coun- 
try if every state would now decide what 
it intends to do on its state highway sys- 
tem for the next five or ten years. The 
rate at which the system is to be extend- 
ed should be planned for the future. The 
amount and character of maintenance 
work should be planned also. The rate 
of progress on bridge building and grade 
separation and in hard-surfacing should 
also be planned. It would then be com- 
paratively easy to budget the expendi- 
tures for each year, and this would en- 
able state legislatures to enact the requi- 
site revenue measures in fairness to all. 
Now the legislators are very much in the 
dark and at sea. They don’t know how 
much money to raise or where to get it. 

The people would like to know what 
to expect. It certainly is not very com- 
plimentary to the people to assume that 
more can be done for them by pussyfoot- 
ing than by frank and open planning. In 
talking with many groups of people the 
editor finds the program idea makes an 
immediately favorable appeal. It isn’t 
necessary to slip up behind a man and 
lay down a road for his use. He wants 
to know what to expect; then he is will- 
ing to pay his share of highway costs. 
He doesn’t object to waiting for some- 
thing that is surely coming at a definite 
date, but he does hate to wait for some- 
thing that may not come at all or that 
may come at some vague and remote date 
in the unknown future. 
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DESIGN AND CONSTRUCTION OF 
SAND ASPHALT PAVEMENTS 


Murray, 101 N. 
Indianapolis, Ind. 
(Editor’s Note: The author of this arti- 
cle installed the municipal asphalt plant 
for the City of Indianapolis in 1908, one 
for Denver in 1910, one for Fayette 
County, Kentucky, in 1916, and one for 
the State Highway Department of North 
Carolina in 1922. Under his direct super- 
vision more than one million square yards 
of asphalt pavements have been con- 
structed in the past 30 years. Until 
recently he was Superintendent of Street 
Construction and Repair for the City of 
Milwaukee, Wis.) 

The sand asphalt pavement was origi- 
nally adapted to localities where sand 
abounded in large quantities with no 
stony material available, and where not 
sufficient clay existed to make a sand-clay 
road. The sand asphalt pavement origi- 
nated in New England where a large 
yardage was laid in the state of Massa- 
chusetts, using coal tar as a binding ma- 
terial, however, instead of asphalt. 

It was originally laid with sand, or 
bank run gravel. The material was dried 
and heated in what was known as a hot 
mixer together with sufficient bituminous 
cement to make a plastic, waterproof 
wearing surface after being laid on the 
road and compressed. 

Its chief advantage lay in the fact that 
none of the materials used in its con- 
struction were expensive and that it could 
be laid by almost any contractor without 
having a large investment in a paving 
plant and equipment. Another great ad- 
vantage was, that it could be laid on the 
existing foundation, either gravel, water- 
bound macadam, or in a great many in- 
stances, on the sand sub-grade itself. 

It was introduced in the state of Flor- 
ida on the west coast in the city of Eustis 
in 1914, where a small quantity was laid 
by a New England contractor in front of 
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a hotel in which he was interested. This 
was mixed in heating pans, laid directly 
on the sand subgrade and was still in 
use when the writer saw it in 1919. 

The writer was employed by one of the 
asphalt supply companies to go to Florida 
in the winter of 1914 and 1915 to instruct 
a contractor in the proper laying of this 
type of pavement, in the city of Tarpon 
Springs on the west coast. Prior to this 
time there had been none of this pave- 
ment laid in the South with a modern 
paving plant; the small amount which 
had been laid, having been mixed in heat- 
ing pans. It required much experimenta- 














SAND-ASPHALT STREET IN 
MT. DORA, FLA., LAID BY FORCE 
ACCOUNT IN 1916. 


FINISHED 


tion to devise the proper method of lay- 
ing the material on the sand subgrade in 
the quantities produced by a paving 
plant. Several methods were tried out, 
but the type of construction eventually 
arrived at was substantially as follows: 
A. cement curb was provided 5 ins. in 
width by 24 ins. in depth, as this was in 
a residence district. The sand was then 
graded down to a proper cross section 
and 4 ins. below the proposed surface of 
the finished pavement. A coat of 2% 
ins. of native sand, with no attempt at 
gradation, was mixed with just sufficient 
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CROSS SECTION OF SAND-ASPHALT ROAD AS BUILT BY NORTH CAROLINA 
STATE HIGHWAY DEPARTMENT. 
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asphalt to bind it together properly, and 
then laid on this sand subgrade. The 
latter was compacted by means of wetting 
as it was found more feasible than, to at- 
tempt to roll the loose sand. In this in- 
stance the sand had been pumped from 
a bayou to make the fill for this street 
which was in a real estate sub-division. 

As this sand had not had an opportun- 
ity to be blown around by the wind, the 
grains had not become rounded and were 
irregular in shape, and compacted very 
well in the presence of some moisture, as 
long as there was not sufficient water con- 
tained in the same to separate the grains. 
It was found that about 7% to 8% of 
bitumen was sufficient to coat the sand 
grains and bind them together This mix- 
ture was laid in the afternoon and a hand 
surface roller employed to compact and 
compress this cushion or base coat. Where 
the surface appeared too smooth after it 
had slightly cooled, it was roughened up 
with the teeth of an asphalt rake in or- 
der to assist in the binding and eliminate 
any shoving of the surface coat, which 
was 1% ins. in thickness. 

By the results of our experiments, it 
was found that this material cooled and 
hardened sufficiently during the night so 
that the surface coat could be laid over 
it, raked and a fairly good compression 
by the roller obtained. The surface coat 
was more carefully graded, and in some 
instances, some additional filler of 200 
mesh material was added. 

There was no attempt made to secure, 
what was considered by paving men, an 
ideal sheet asphalt surface mixture, for 
in this case the price would have been 
increased to such an extent that the 
object of the pavement, that of securing 
an inexpensive type, would not have been 
attained. 

The most 


point to be con- 


important 
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sidered in the laying of this type of pave- 
ment on a sand sub-base is to have the 
sand subgrade confined at the edges in 
order that it may not be shoved out and 
the road thus flattened by traffic. 


This street and its construction was 
carefully watched by the commissioners 
in the surrounding counties and by offi- 
cials of some of the smaller cities in Flor- 
ida. Mount Dora constructed about two 
miles of this pavement on a sand-clay 
base. Saint Cloud and some of the other 
cities constructed small yardages on the 
sand subgrade. Polk county purchased 
sufficient asphalt cement and engaged an 
engineering concern to supervise the con- 
struction of five, one-quarter mile sec- 
tions in various parts of the county, some 
of which were laid on the sand subgrade 
and some on a sand-clay base, in order 
that the voters after observing the use of 
these sections could vote on a bond issue 
for paving the county roads with some 
suitable pavement. After the residents 
in the county had observed these sections 
for some time, they voted a large bond 
issue for the paving of the county roads 
and in this county at the present time, 
there are 312 miles of the sand asphalt 
and sheet asphalt type of road surfac- 
ing, much of which was laid on a sand- 
clay base. 

This sand clay base consisted of incor- 
porating sufficient clay, usually 25 per 
cent, into the sand subgrade itself, har- 
rowing it in and mixing it by discing and 
otherwise so that a very compact crust 
was made over the existing sand, which 
had sufficient supporting strength to carry 
the sand asphalt surfacing on. top. 

In the year 1922 the writer was en- 
gaged by the North Carolina State Road 
Department to build a sample section of 
the sand asphalt road along the eastern 
coast of North Carolina, northeast of Wil- 

















SAND-ASPHALT STREET CONSTRUCTION IN TARPON SPRING, FLA., 1914. 


Left: 


View of Sandy Street with Paving Plant in Distance. 


Right: Cushion Coat 


and Section of Completed Sand-Asphalt Street. 
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CONSTRUCTION OF SAND-ASPHALT ROAD IN NORTH CAROLINA IN 


Sandy Country Through Which Road Was Built. 
Trucking Surface Coat Over Base Coat, Showing 


. Sant: 
ing Cushion or Base Coat. Right: 
Wooden Headers Along Edges. 


mington. The State had no specification 
for this road, and as the contractors were 
not familiar with it, no contract could be 
let until a sample section was constructed. 
This sample section was built by using 
a 2x6-in. wooden header along each edge, 
set vertical, supported with 2x4-in. stakes 
about 2-ft. long, and driven 2-ft. apart. 
This was in order to retain the edges 
of the road and to keep the sand 
from being shoved out or displaced and 
thus allowing the road surface to become 
flattened. 

Accompanying this article are some 
views of this North Carolina road in vari- 
ous stages of construction. We understand 
that instead of letting the balance of the 
road by contract, the State Road Depart- 
ment purchased some additional paving 











1921. 


Center: Laying and Roll- 


units and completed the entire road with 
day labor, thus saving the contractor’s 
profit and leaving the State with some 
small paving plants which could be used 
in maintaining all types of asphalt or bi- 
tuminous roads which were under State 
supervision. 

At first in Florida, the road-was called 
the “sand oil road,’ but this was erron- 
eous as no oil on the market had sufficient 
body to bind the sand grains properly to- 
gether, but the name, “sand oil road,” was 
applied to this type of road for several 
years. 

In the case of the North Carolina sec- 
tion built by the writer, the thickness was 
reduced to 1% in. cushion or base coat 
and 1%-in. wearing surface coat, which 
he found of sufficient thickness to carry 
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WILMINGTON-NEWBERN, 


NORTH CAROLINA 


ROAD IN 1921, AND SECTION OF THE COMPLETED SAND-ASPHALT ROAD. 
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the traffic on this particular road, and 
the entire cost of the sample section ex- 
cluding the investment in the paving 
plant was about $1 per sq. yd. In this 
case no outside material was brought in 
except the asphalt cement, filler and some 
fuel for the paving plant and rollers. 

The writer is of the opinion that this 
is the least expensive type of durable 
road which can be built in a sandy com- 
munity and there is no reason to believe 
that it will not give good service for at 
least 12 to 15 years, with very little at- 
tention or maintenance. Even in the 
Northern climate where the sand is of 
sufficient depth and far enough above 
the water level of the lakes and rivers to 
keep the sand subgrade in a dry condi- 
tion, there is no reason why this would 
not be an inexpensive type of pavement 
which would give good results. 





FIXING THE ULTIMATE WIDTH OF 
HIGHWAY RIGHT-OF-WAY IN 
PENNSYLVANIA 


By William H. Connell, Engineering Execu- 
tive, Pennsylvania Department of 
Highways, Harrisburg, Pa. 

(Note: In the report made by William 
H. Connell in November, 1922, following 
his survey of Pennsylvania State High- 
way Department activities, two of his 
principal recommendations were that im- 
mediate steps should be taken to fix the 
ultimate width of the right-of-way of all 
the roads of the state highway system so 
the pavements could be widened to suit 
the increased traffic demands, and that a 
highway transport survey should be 
made with a view to forecasting the 
amount and character of the probable fu- 
ture traffic.) 

The first plan for fixing the ultimate 
width of the right-of-way of the highways 
of the Pennsylvania state highway sys- 
tem was filed with the recorders of Dela- 
ware and Montgomery counties on May 
16, 1924, for the section of the Lincoln 
highway from Philadelphia to Paoli. 
Plans for Route No. 133, between Phila- 
delphia and West Chester, will be filed 
within a week. 

All of the large cities in this country 
have learned their lesson at a great cost 
to the taxpayers as a result of failing to 
plan streets of sufficient width. The en- 


gineers of the Board of Estimates of New 
York City claim the traffic jam due to 
narrow streets has cost the people more 
than $300,000,000 a year in excess trans- 
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portation costs due to the slowing up of 
traffic on narrow streets. Their findings 
point out that it would be far cheaper to 
pay the costs of acquiring the land and 
destroying the buildings, so the streets 
could be widened to make adequate pro- 
vision for the traffic. 

They state there is one way, and only 
one way, to keep the traffic stream mov- 
ing; and that is to provide channels 
through which it may flow freely. This 
is a task which cannot be taken up piece- 
meal. It must be done on a comprehen- 
sive plan, and those who undertake it 
must have sufficient vision not to be 
frightened at the cost. The cost referred 
to with respect to New York City is the 
cost of acquiring land and buildings in 
built-up sections at fabulous prices simply 
for the purpose of tearing them down to 
widen the roadway. 


The significance of the recommenda- 
tions made in my report in November, 
1922, that immediate provision should be 
made to fix the ultimate width of the 
right-of-way of the state highways and 
that studies should be made with a view 
to forecasting the amount and character 
of the probable future traffic, was to avoid 
similar situations such as exist in New 
York City and in practically all of the 
cities in the country today. The time 
to fix the ultimate width of the right-of- 
way of the highways, to provide for nec- 
essary widening to take care of future 
traffic demands, is before the land has be- 
come valuable and buildings have been 
constructed upon it. It simply means de- 
termining upon the state plan with re- 
spect to the ultimate width of the right- 
of-way of hignways through the state in 
a comprehensive manner, at a time when 
it is possible to do so at a minimum cost 
and inconvenience to the public. 


The traffic survey being made in co- 
operation with the United States Depart- 
ment of Public Roads is furnishing the 
Pennsylvania Department with informa- 
tion through which it will be possible to 
estimate with some degree of accuracy 
the probable future traffic, and the char- 
acter of that traffic, on every highway 
throughout the state. There are, of 
course, a number of highways that have 
very light traffic today that will become 
heavy traffic highways in the future— 
perhaps, 5, 10, 15, 20, 30 or more years 
from now, for which provision should 
be made. 

This is the method that has been used 
by the steam railroads, the street rail- 
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ways, and public service corporations, 
and industries in general to torecast their 
future business. They purchase land in 
advance of the time they will actually 
need it, so they can expand as their busi- 
ness increases. 

The same principle is applicable to the 
highways. It is simply good engineering 
business judgment to fix the ultimate 
width at this time so that it will be on 
the state plan, and the land will not be 
built upon, thus enabling the state to 
widen the roadways as the _ necessity 
arises. Under the law the Highway de- 
partment has the right to fix the right- 
of-way of highways throughout the state 
at a width not exceeding 120 ft. The 
widths that will be fixed by the state 
will range from 50 ft. to 120 ft., depend- 
ing upon the necessity from standpoint 
of the future traffic. 


The width of the Lincoln Highway 
from Philadelphia to Paoli has been fixed 
at 80 ft., but this is an illustration of 
waiting too long before fixing the ulti- 
mate width. The width of this particular 
highway, which is one of the main arter- 
ies and one of the most important state 
highways in Pennsylvania, should be at 
least 100 ft. Owing to the fact that it is 
very largely built up for a greater part 
of the distance from Philadelphia to 
Paoli, and a greater widtn than 80 ft. 
would cause considerable damage to the 
property, the width has been fixed at 
80 ft. . 

There are already numerous instances 
throughout the state where it will be im- 
possible to arrange for the desirable 
width for highways passing through com- 
munities, because they are built up to 
such an extent that the cost of tearing 
down the buildings and acquiring the 
land would make it prohibitive at this 
time. 


No one over twelve years of age can 
fail to see the necessity for attempting 
to make provision for the natural in- 
creases in traffic on state highways after 
observing the traffic conditions on city 
streets and highways throughout the 
country today. When it is perfectly ob- 
vious that the traffic has been increasing, 
and will continue to increase, to such an 
extent that it is inevitable that the high- 
ways must be widened, it becomes the 
duty of the highway engineer to plan a 
highway system that will be adequate to 
take care of not only the present, but 
the future traffic. The engineers in the 


Highway department have been making 
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intensive studies for the past year with 
a view to laying out a comprehensive 
plan with respect to the width of the 
right-of-way of all the highways on the 
Pennsylvania State highway system. 
There is hardly a city in the United 
States in which the people are not con- 
stantly expressing regret that their fore- 
fathers were not far-sighted enough to 
lay out the streets wide enough to take 
care of the traffic they are called upon to 
accommodate today. This, in a great 
many instances, is due to the fact that 
there was too much politics and too little 
engineering in making the city plan. The 
present comprehensive undertaking of 
the Pennsylvania Highway Department to 
obviate the mistake that has been made 
in so many of our cities to provide for 
future traffic requirements, will have the 
universal endorsement of engineers and 
business men throughout the country. 


RESULTS OF RECENT IMPACT 
TESTS ON CONCRETE PAVE- 
MENT SLABS 


By Leslie W. Teller, Assistant Testing En- 
gineer, U. S. Bureau of Public Roads, 
Washington, D. C 

(Editor’s Note: The following intro- 
ductory statement and summary of con- 
clusions are from a very comprehensive 
article on this subject appearing in ‘Pub- 
lic Roads” for April, 1924.) 

Continuing the study of the magnitude 
and effect of motor truck impact begun 
four years ago, the Bureau of Public 
Roads has recently completed a series of 
tests to determine the resistance of pave- 
ment slabs of various designs to impact 
of motor vehicles. Previous reports deal- 
ing with earlier phases of the investiga- 
tion have announced the findings of the 
bureau with respect to the possible mag- 
nitude of the impact forces resulting from 
the operation of trucks over road sur- 
faces of different degrees of roughness, 
the relative strength of such forces com- 
pared with the static weight of the ve- 
hicle, the effect of differences in tire and 
spring equipment and _ variations in 
sprung and unsprung load upon the char- 
acter and intensity of the impact, and the 
effect of the impact upon a limited num- 
ber of specially constructed slabs of vari- 
ous designs. 

This report deals with the results of 
the tests of a second series of slabs more 
comprehensive in its range of types. As 
in the case of the previous reports, this 
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one deals with only one phase of the in- 
vestigation which is being continued. 
The results reported are not entirely con- 
clusive. They are to be regarded as sign 
boards which point the way rather than 
as a guaranty of safe arrival at the des- 
tination. If viewed thus broadly, it is 
felt that their publication will accomplish 
a useful purpose. 

Some of the results are erratic and in 
the absence of check tests can not be 
explained, but in the main they are quite 
consistent. Some of the indications are 
apparent throughout the _ tests, while 
others do not show so clearly in the data, 
and in such cases careful observations 
made in the course of the tests and the 
knowledge of the investigators as to con- 
ditions which influenced the results of in- 
dividual tests have been drawn upon as 
well as the recorded test data in forming 
the conclusions which are presented be- 
low. 

Conclusions Drawn From the Tests 

The exact nature of the tests must be 
borne in mind in applying the conclu- 
sions drawn from them to other condi- 
tions. The conclusions are stated in 
terms of maximum impacts delivered by 
the different weights of motor truck. 


Failure is assumed to have occurred when 
cracking takes place. 


The maximum im- 
pact values are such as would be expect- 
ed under conditions of high speed and 
rough surface. Smoothness of the sur- 
face and suitable tire equipment will re- 
duce the maximum impact pressures with 
a resulting higher load carrying capacity 
than that indicated by the tests. 

The essential features of the tests in- 
volve: 

(1) Specimens 7 ft. square laid on a 
moderately plastic clay subgrade, the wet 
portion having water standing almost 
level with the surface, the dry portion 
being merely damp with capillary mois- 
ture. 

(2) Repeated impacts, increasing to 
the maximum which caused cracking ap- 
plied at the corner and at the center of 
one edge by an impact machine dealing 
blows closely resembling impact of motor 
trucks. Rolling loads were not applied. 
No impacts were delivered at the centers 
of the slabs. 

The conclusions drawn from the test 
are as follows: 

The resistance of the road slab de- 
pends in part upon the supporting value 
of the subgrade. A subgrade of high sup- 
porting value materially increases the 
resistance to impact. 
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Impact resistance of rigid slabs varies 
neither directly as the depth of the slab 
nor as the square of the depth but as 
some power less than two. 

In general, plain concrete slabs show 
no more resistance to impact delivered at 
the edge than to impact delivered at a 
corner. 

Transverse cracks and _ longitudinal 
eracks near the sides of a road slab may 
be caused by impact delivered at the 
edge of the slab. 

Plain concrete of 1:3:6 mix offers re- 
sistance to impact ranging from 60 per 
cent to 80 per cent of the resistance of 
plain concrete of 1:1%:3 mix. The lean 
mix also shows more variation in 
strength. 

Effects of Reinforcing Steel 

Reinforcing steel in concrete slabs, if 
present in sufficient amount and _ “so 
placed as to receive tensile stress, adds 
to the resistance of the slab to impact. 

Reinforcing steel placed longitudinally 
and transversely in equal percentages is 
more effective in preventing corner fail- 
ures than the same amount placed in one 
direction. 

For a given percentage of steel, small 
deformed rods closely spaced seem to be 
more effective than large deformed rods 
widely spaced. 

There is very little evidence of cushion- 
ing by bituminous tops on concrete bases 
at temperatures of 90 deg. F. or less. 

In these tests there was no evidence 
that bituminous tops on concrete bases 
added to the slab strength of the base, 
with the possible exception of the 4-in. 
and 6-in. bases on the dry subgrade. 

Laid on the wet plastic subgrade none 
of the unreinforced slabs was capable of 
resisting impact at the edge or corner 
equivalent to that of a 5-ton truck; only 
the 8-in., 1:11%4:3 slabs and the 2-in. 
Topeka tops on 8-in., 1:114:3 bases resist- 
ed edge or corner impact equivalent to 
that of a 3-ton truck; all unreinforced 
slabs of lesser thickness failed under edge 
or corner impact less than that of a 2-ton 
truck. 

Laid on a dry subgrade the 8-in. plain 
concrete slabs of 1:14%4:3 mix and the 8-in. 
edge thickness, unreinforced, 1:11%:3 
bases with 2-in. Topeka tops resisted 
edge and corner impact equivalent to 
that of a 5-ton truck was a safe 
margin; no _ other’ slabs were cap- 
able of resisting the 5-ton truck im- 
pact even under the favorable conditions 
of dry subgrade support. A section of 
6-in. plain concrete base, 1:14%:3 mix, 
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with a 2-in. Topeka top resisted the edge 
impact of a 3-ton truck; no other slabs 
of lesser edge thickness, laid on the dry 
subgrade, were capable of resisting im- 
pact greater than that of a 2-ton truck. 

None of the systems of steel reinforcing 
tested added sufficiently to the strength 
of a 6-in. 1:1144:3 concrete slab to enable 
it to resist the edge and corner impact 
of a 3-ton truck when the slab was sup- 
ported by a very wet, plastic subgrade, 
nor to resist the edge or corner impact 
of a 5-ton truck when the slab was sup- 
ported by a dry subgrade. 

In some of the tests there was evi- 
dence that while the presence of the steel 
did not assist greatly in preventing the 
formation of the first crack it did pre- 
vent the development of the crack and 
the further failure of the slab. 


COMPARISON OF COSTS OF 
TRACKLESS TROLLEY AND 
GASOLINE BUS AT TOLEDO 


By W. E. Cann, Street Railway Commis- 


sioner, Toledo, Ohio. 

(Editor’s Note: The present article, 
prepared as a report to the Toledo City 
Council, is from the Toledo City Journal 
for March 1, 1924. Space will be provided 
in later issues for a discussion of this 
subject if correspondents so desire.) 

As a result of a very careful study 
of both the gasoline bus and trackless 
trolley for the operation of a cross-town 
line, I beg to submit the following data 
as to investment cost, operating expense, 
and fixed charges on these two types of 
vehicles. These estimates are based on 
a proposed route, beginning at the inter- 
section of Wayne and Fearing Streets, 
thence via Fearing, Detroit, Lawrence 
and Central to Stickney Ave., a distance 
of 5.5 miles. 

In each case it is proposed to give a 
twelve minute service throughout the 
day, utilizing six vehicles, and for two 
hours, morning and evening, by the use 
of six additional vehicles, to give a seven 
minute service. 

Investment 


Gasoline Bus 





12 buees at $6,600 each ................<..... $ 78,200 
mrepniy parte tri SOCK anc ccsiicnccccccccnces 5,000 
Gerace .............. iain ioaesbssiasseiicsuinscitiatien 20,000 

Total . ..-§ 103,200 





Trackless Trolley 
12 trackless trolleys at $9,000 each....$108,000 


Overhead—5.5 miles at $5,000......-..00...... 27,500 
Repair parts in stock ...................:.... 2,000 
ee ee 20,000 
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Operating Expense and Fixed Charges 


Track- 

Gas Bus less 

Cents Cents 

Conducting Transportation ...... 10.31 10.31 
ID icinsiicssinisieiciccsctcticincensnssic 10.41 7.00 
General and Miscellaneous ........ 3.44 3.44 
eS Se rear aee 3.80 2.00 
NON ccs 75 01 
I, iso nee ceciccee 4.16 3.69 
i) he ee ade .55 .85 
City Purchase Fund. .................... .63 .98 
Interest on Investment ................ 2.02 3.16 
Total cost per car mile............ 36.08 29.44 


You will note from the above that the 
investment for gasoline bus_ service 
amounts to $103,200 and for the trackless 
trolley $157,500. I believe that the figures 
covering the operating expense and fixed 
charges are conservative and as accurate 
as can be secured with the limited data 
on trackless trolleys at the present time 
available. The figures on gasoline bus 
operation are taken from actual experi- 
ence in other cities and with the proper 
corrections made to meet conditions in 
the City of Toledo. The final results com- 
pare very favorably with actual results 
obtained in Akron of 37.07c; Baltimore, 
35.08c; and Boston, 36.30c per car mile. 
The trackless trolley has not been in 
operation sufficiently long to provide any 
reliable operating costs, and in the figures 
set forth above I believe that the esti- 
mates of the various items entering into 
the total cost have been placed sufficient- 
ly high to be well on the safe side. 

Trolleys Last Many Years 

In the matter of maintenance, I have 
taken the maintenance figure for electric 
street cars and added 50 per cent, despite 
the fact that a street car weighs approxi- 
mately three times as much as a track- 
less trolley. Also, for trolley mainte- 
nance due to the extra trolley wire, I 
have added 100 per cent to the present 
trolley maintenance figures. 

In the matter of depreciation, I have 
used a 5 year basis for gasoline buses, 
a 10 year basis for trolley wire and track- 
less trolley vehicles, and, in each case, a 
20 year basis for depreciation of the 
garage. Considering that it is a matter 
of record that street cars are today oper- 
ating in several American cities after 
more than 30 years’ life and are still us- 
ing the original motor, I believe that you 
will concede that my 10 year basis for 
depreciating this vehicle is overly con- 
servative. 

Difference Favors Trackless Trolley 

You will note that the total cost of 
operation and fixed charges on the gaso- 
line bus aggregates 36.08c per bus mile 
and for the trackless trolley 29.44c, a 
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difference of 6.64c which applied to the 
probable 400,000 miles of operation on 
this cross-town route would represent a 
total saving in favor of the trackless trol- 
ley of $26,560 per annum. 

The Hawley Street route, as proposed 
by the City Plan Commission, would trav- 
erse the following streets: from Broad- 
way via Thayer, South, Hawley, Hoag, 
Detroit, Lawrence and Central to Stick- 
ney, a distance of 5.95 miles. This route 
if adopted, and the trackless trolley used, 
would require the construction of 0.45 
miles additional overhead wires at a cost 
of $2,250, and would add to the operating 
expense 0.06c per car mile. Because of 
the additional distance, it would be neces- 
sary to provide more running time. This 
would reduce the headway to 15 minutes 
during the day and 8 minutes during the 
rush hours. The annual mileage operated 
would be the same over each route. 

Trolleys Provide Comforts 

There are other elements incident to 
trackless trolley operation which I believe 
would be well for you to seriously con- 
sider. Where gasoline buses are operated, 
I have very frequently noticed complaint 
due to obnoxious fumes, which escape 
from the exhaust pipe heating system. 
This condition is entirely obviated in the 
trackless trolley by the use of electric 
heaters. Lighting in the gasoline buses 
is provided for by storage batteries. The 
ordinary equipment furnished for this 
purpose is inadequate and an additional 
battery has to be installed and main- 
tained. In the trackless trolley, power 
for light is taken direct from the trolley 
wire and, as a result, it is possible to 
have a brilliantly lighted vehicle at all 
times. 

While gasoline buses are frequently 
out of service due to leaky radiators, im- 
proper lubrication, valve and spark plug 
trouble, etc., these troubles are not en- 
countered with the trackless trolley, nor 
is there any difficulty with the latter ve- 
hicle freezing up during extremely cold 
weather. 

From a standpoint of comfort to the 
passenger the trackless trolley is far 
superior to the gesoline vehicle, due to 
the fact that there is no vibration and 
the electric motor starts without the se- 
vere jerk that is encountered with the 
gasoline engine, particularly after it has 
been. in service for a short time. 

In conclusion, let me call your atten- 
tion to the fact that over certain por- 
tions of this route the pavements are in 
such bad condition as to materially affect 
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the life of either type of vehicle operat- 
ing over the route. I believe it would 
be to the economic interest of the car 
rider, and certainly to his comfort, if 
your honorable body would take the nec- 
essary steps to have these pavements 
repaired and put in usable condition. 





EXPERIENCE WITH “BLACK BASE” 
CONSTRUCTION IN MERCER 
COUNTY, N. J. 


By H. F. Harris, Mercer County Engineer. 

During the season of 1922 the Engi- 
neering Department of Mercer County, 
New Jersey, was called upon to construct 
a short length of highway connecting two 
important improved roads. Upon this 
highway for almost the entire length 
there was erected on both sides a large 
industrial plant, the operators of which 
were called upon daily to ship by rail 
large tonnages of their product. It was 
required that this product should be 
hauled by horse-drawn trucks a dis 
tance of one-half mile to the nearest 
freight station. 

Reasons for Adopting Black Base 

In considering the design for the pro- 
posed pavement, the engineers of the 
County felt that a substantial foundation 
was one of the first requisites to a proper 
and suitable pavement. 

The existing road had been spasmod- 
ically covered with a scant coating of 
macadam which was so badly rutted and 
pot-holed that it was with much difficulty 
that the street could be “navigated” at 
all. 

Frankly, the engineers were in a quan- 
dary as to what would be the proper 
type of pavement to select and the best 
method of constructing a substantial and 
durable foundation for comparatively 
heavy traffic without seriously crippling 
the daily output of the plant, as it was 
impossible in any way to detour the traffic 
from the plant by any other outlet than 
the one which entered upon the street, 
and it was out of the question to shut 
off traffic for a period of from two to 
three weeks, should it be desired to con- 
struct the usual 6-in. Portland cement 
concrete foundation. Moreover, the scanty 
depth of the existing stone, as well as its 
elevation above the curb grade, precluded 
its use as a first class foundation. 

They finally conceived the idea of con- 
structing a so-called “black base” pave- 
ment, on a sub-foundation of stone, which 
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stone was taken from the excavated ma- 
terial and topping the “black base” with 
the regular standard sheet asphalt pave- 
ment 1%%-ins. thick. 

Construction Methods 

The general method followed in con- 
structing this foundation was to remove 
the existing stone with forks and cast it 
into piles, then excavate to 3 ins. below 
the grade fixed for the bottom of the 
“black base”, replace the stone, which 
was then rolled and bound up in a similar 
manner to the ordinary macadam road, 
with the exception that no unusual effort 
was made to obtain particularly clean 
stone. Tnere were two reasons for using 
this stone sub-base; first, it would have 
been impossible to have rolled the heavy 
sandy soil without the addition of some 
such material; second, it was felt that 
it would be advisable to provide ample 
depth of foundation for type of road so 
far untried in Mercer County. 

After this had been properly shaped, 
sprinkled, rolled and compacted, the hot 
mixed “black base” foundation was ap- 
plied in a manner similar to the ordinary 
asphalt binder course, except that it was 
constructed in two layers, each 3 ins. 
thick after it had been thoroughly rolled, 
which operation a 1%-in. asphalt pave- 
ment was applied for the finish; this 
construction making a pavement having 
a total thickness of 10% ins. The “black 
base” was constructed in two layers in 
order to obtain the greatest amount of 
compression. 

The maximum length of time that 
traffic was suspended from the industrial 
plant after following out this scheme of 
operation, was but four hours, showing 
an economic saving in time of very con- 
siderable proportions, both to the plant 
owners and the general public. 


Cost Analysis 


The cost analysis per square yard on 
the basis of the low bid for this work 
follows: 





ee, eae ES ee ea ee Pee ee aT $0.49 
3-in. Stone sub-foundation...................:...... 0.18 
ee es 
1%-in. Sheet Asphalt Surface................. ... 0.89 

NE, acctneectee ieee $4.05 


The cost was about 11 per cent below 
the Engineer’s estimate, and it is believed 
that with a larger volume of work and 
with contractors getting more familiar 
with the type of construction that the 
cost can be materially reduced. For the 
contractor it eliminates entirely the ne- 
cessity of bringing in a concreting outfit. 
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Analysis of Asphaltic Material 
The following typical analysis of the 
“black base’ might be of interest: 














Bitumen ......... s ¢ 
i. UO eer 2.7% 
Passing 100 Mesh, 4.2% 
Passing 80 Mesh, 2.2% 
Passing 50 Mesh, 4.9% 
Passing 40 Mesh, 3.2% 
rasmus SO Men, 2-87...............085... 27.1% 
Passing 20 Mesh, 3.6% 
Passing 10 Mesh, 4. % 
Passing % Mesh, 2.4% 
Passing % Mesh 7.4% 
Passing % Mesh 27.6% 
Passing 1 Mesh 23.4%..... -«- 64.3% 
Passing 114%, Mesh 5.8% 
100 % 

A typical analysis of the asphaltic ce- 
ment used follows: 
ae, ee ee ee 46 yA 
i Be, EES ESE rine 15.3 
eee are nner 05% 
Organic Matter Imnsoluble...................... 05% 
NN oe 99.9 % 

TN cee has ee ee 1009 


The laboratory and plant inspection for 
this work was under the supervision of 
Dow and Smith, and the work was con- 
structed by James J. Barrett, superin- 
tended by M. P. Quinn, and the engineer- 
ing for the County was in charge of J. 
B. Walker. 

While the total length constructed is 
comparatively short, it .s believed that it 
is of sufficient area to demonstrate the 
possibilities of this type of construction, 
the greatest saving being in the amount 
of time which was saved during the oper- 
ation. 

Reconstructing a Stone Road 

The possibilities for time saving were 
well demonstrated the following year, 
when it was planned to reconstruct en- 
tirely a section of stone road approxi- 
mately two miles in length. This job 
was planned and undertaken as a result 
of the previous year’s experience. 

In order to determine the exact widtn 
and depth of the old stone, the road was 
stationed off in 100 ft. sections. Three 
measurements were made at each section; 
one at the crown and one at each of the 
edges. At all of these points the depth 
of stone was recorded, and also the width 
of the original stone road. 

As the old road had been. treated four 
or five years in succession with hot as- 
phaltic surface oil, a very heavy mat had 
been built up on the road. It was found 
that this mat had accumulated to a depth 
of considerably over an inch. In many 
places it even approached a depth of 3 
ins. With a mat in this condition, it was 


impossible to continue the oil treatment, 
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and traffic was increasing to such an ex- 
tent that it was felt that a stone road was 
no longer adequate to meet the traffic 
demands, since the road in question 
formed a thru truck route between New 
York and Philadelphia and connected di- 
rectly with the free bridge over the Dela- 
ware River. 

Measurements taken at the 100-ft. sta- 
tions previous to the actual design of the 
road, showed that the average width of 
the stone throughout the entire distance 
was 16.7 ft., the minimum being 15.1 ft. 
and the maximum 18.9 ft. The depth of 
stone averaged 8% ins., the minimum be- 
ing 5% ins. and the maximum 193 ins., 
too large an investment to disregard. 

Advantages of Reconstruction 

After studying this situation carefully, 
it was decided to make use of this depth 
of stone as a foundation, widen it out 
where required, and build up additional 
thickness for foundation with “black 
base” construction, as in this case curbs 
or sidewalks had not been constructed, 
nor had grades for them been established. 
This idea had numerous advantages over 
other plans studied: 

1. It would enable the authorities to 
construct a modern pavement in a mini- 
mum length of time. 

2. It would give a thicker and heavier 
pavement. 

3. Considering width and depth 
the economy in time, it could be 
structed at much less cost. 

4. It would also conserve the invest- 
ment in the original pavement to the ut- 
termost, and there would be a minimum 


and 
con- 


of inconvenience to abutting property 
owners. 
5. Openings for extension of sewers, 


water and gas mains could be more 


quickly made and repaired. 

The final plans called for constructing 
an asphalt surface 20 ft. wide with 3 ft. 
penetration shoulders on either side. The 
time allotted in the contract for complet- 
ing the work was 121 days, Sundays and 
holidays included. The time in which 
the work was actually constructed was 
71 days, making a difference of 50 days, 
for which the contractor earned a bonus 
of $500. Two miles of road were there- 
fore entirely rebuilt in 71 days elapsed 
time. In the work also was included 


about $7,000 worth of drainage pipes and 
other structures. 

Cost Data 
constructing 


For the sheet asphalt 
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pavement 20 ft. wide On a square yard 
basis the costs were as follows: 


Excavation (for widening foundation) ..$0.147 


Widening macadam foundation with 
stone, including the scarifying and 
removal of old oil mat.......................... 0.755 

Black Base, 304 Ibs. per sq. yd............. 1.355 

Sheet asphalt surface, 114% inches deep.. 1.49 

ae SE ee Na ee Te $3.747 
The penetration macadam_ shoulders 


cost per square yard as follows: 


i OR TOL DERE REET: $0.147 
Foundation, 8-in. waterbound macadam 0.755 
Penetration macadam surface, 3 inches 

deep 


go a en ees $2.252 


It will be noted that the cost of the 
penetration macadam surface 3 ins. deep, 
was almost exactly the same as for lay- 
ing the “black base,” that is, $1.35, the 
“black base” having averaged 3 ins. in 
depth. In many places, however, the 
“black base” had a maximum depth of 
over 4 ins., due to making up inequalities 
in the old stone base. 

The Engineer’s preliminary estimate of 
cost for this work was $104,740. After 
advertising for bids the following three 
lump sum proposals were received: 


ht FIORE LEA Pe AR RE EE $102,309.79 
Bae ene ese ee ae 104,641.50 
I aaa es aay eee 132,171.50 


Unit prices were received for all items 
of construction. The award price for 
black base mix per ton was $8.90 in 
place. Two and one-half inch (2%-in.) 
stone screenings in place, $3.25 per ton; 
excavation without classification, $1.70 
per cubic yard. The analyzed cost figures 
previously given for all items on a per 
square yard basis were equated from the 
per ton figures named in the bid. 

In widening the roadway proper, the 
work of constructing the foundation for 
the penetration shoulders was included 
and performed as one operation. In this 
way it was possible thoroughly to roll 
and secure a well consolidated base, and 
eliminate a line of weakness which is 
often found at the point where the pave- 
ment joins the newly constructed should- 
ers. If the penetration shoulder is built 
after the laying of the surface pavement, 
as is often the case, it is very difficult 
to roll and consolidate stone in a trench 
only 3 ft. wide or to bond and tie it into 
the old road. 

This work was also constructed by 
James J. Barrett, and the asphalt work 
both at the plant and at the laboratory 
was inspected by Stillman and Van Sic- 
len. The engineering was in charge of 
Mr. J. B. Walker. 
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Performance 

It might be of interest to point out that 
immediately adjoining the first described 
work there is a stretch of about one mile 
of 20-ft.-wide sheet asphalt pavement of 
standard construction, built on a Port- 
land cement concrete foundation. This 
work was laid two years earlier and is 
also in very excellent condition. The only 
defects perceptible now are a series of 
transverse cracks at regular or fairly reg- 
ular intervals, undoubtedly due to cracks 
in the base. These became quite appar- 
ent between the second and third year 
in the life of the pavement and observa- 
tion and comparison of the behavior of 
these two pavements immediately auja- 
ceut to one another is going to be an 
interesting field for study. 

Up to the present time the “black base” 
work has shown no cracks whatever, and 
is to all intents and purposes in every 
respect equal to the standard practice in 
constructing sheet asphalt with the rigid 
base. 


SUCCESSFUL TRIAL OF WHITE 
JOINT FILLER FOR CON- 
CRETE ROAD CRACKS 


By L. G. Carmick, Chemist, U. S. Bureau of 
Public Roads, Washington, D. C. 

Two years’ trial of a light-colored ma- 
terial developed by the Bureau of Public 
Roads for use as a filler for joints and 
cracks in concrete roads has demonstrated 
that the material has qualities which 
make it decidedly valuable for the pur- 
pose. Considering the lasting qualities 
of the material it has also been demon- 
strated that it is certainly not much 
more costly than other fillers, and it is 
possible that it will be found to be no 
more expensive. 

In the early part of 1922 the Bureau of 
Public Roads began a search for some 
material of about the same color as Port- 
land cement concrete that could be used 
for filling cracks and expansion joints in 
concrete roads. The bituminous materials 
which have always been used for this 
purpose are considered fairly satisfactory 
in most respects, but they unquestionably 
disfigure the road. A large number of 
different substances were experimented 
with and abandoned, which it is not 
worth while to mention here. However, 
after numerous failures a plastic material 
was found which seems to have most of 
the desired qualities. 

Character of the Material 
It is an intimate mixture of crude un 
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vulcanized rubber with rosin in the pro- 
portion of one part of rubber to about 
ten of rosin, to which mixture is added 
a considerable quantity of a neutral 
white pigment, preferably barytes or ti- 
tanox. Some difficulty was experienced 
at first in securing a homogeneous mix- 
ture of these materials, as rubber does 
not dissolve readily in melted rosin. But, 
eventually it was found that if the rub- 
ber were softened by allowing it to ab- 
sorb about twice its weight of a light 
petroleum lubricating oil, and the mix- 
ture effected in a steam-jacketed iron ves- 
sel provided with revolving arms which 
exerted a mixing and kneading action, a 
smooth product could be obtained. 

This material differs in many respects 
from tar and asphalt. In color it is al- 
most white, but it can be readily tinted 
to any desired shade. It is extremely 
sticky, especially when hot, and has a 
high degree of ductility. In these re- 
spects it resembles bituminous materials, 
but it is far less affected by temperature 
changes. It is more difficult to melt and 
even in the coldest winter weather met 
with in the vicinity of Washington it 
does not become brittle. 

Use of Material 

To use this material successfully these 
facts must be borne in mind. It may 
be melted in open kettles at the road- 
side, but the melting takes longer than 
with bitumens and care should be taken 
to prevent the material from catching 
fire and to avoid overheating. At a tem- 
perature of about 110 to 120 deg. C. it is 
fluid enough to pour, and it does not be- 
come much more fluid even though the 
temperature be considerably raised, but 
the quality of the material is injuriously 
affected if heated much above this tem- 
perature. It was also found that it did 
not flow to the bottom of the cracks as 
readily as bituminous fillers, but this was 
overcome by the use of a hot iron imple- 
ment, with which it can be worked down 
into even very narrow cracks. The tool 
used at present somewhat resembles a 
laundry iron, but with a handle long 
enough to enable a man to use it without 
stooping uncomfortably. Two of these 
are necessary, one being heated while the 
other is in use. Aso soon as the material 
is poured into the crack it is gone over 
with the hot iron and in this way very 
good results are obtained. 


Behavior And Cost of Filler 


This crack filler has been used experi- 
mentally in several of the States and the 
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reports have been generally favorable. It 
has also been used in the Columbia Pike, 
an experimental road constructed by the 
Bureau of Public Roads near Washington. 
Frequent inspections of the material as 
used in this road, and comparison with 
the several types of bituminous fillers 
also used provide the basis for the state- 
ments made in this article. On the Co- 
lumbia Pike the cracks were filled with 
the new material in December, 1922. A 
recent inspection shows them to be in 
good condition still. The cracks are well 
filled and the material has shown no 
tendency to flow out or “bleed.” Traffic 
has done it no harm. The cracks that 
were filled after the men had learned how 
to handle the material are particularly 
good. They are inconspicuous and, in 
some cases, almost invisible. Cracks that 
were filled at the same time with asphalt 
had to be filled again in September, 1923, 
and are now badly in need of further at- 
tention. The asphalt flows out, causing 
an unsightly black streak in many cases 
several inches wide on each side of the 
crack. 
Cost of Filler 

This light-colored crack filler costs at 
present about 10 cts. per pound which is, 
of course, much more tnan asphalt or tar, 
and furthermore it is not likely that its 
cost can be very greatly reduced. Also 
the labor cost of applying it is somewhat 
more than for asphalt and it was ac- 
cepted as a fact in the beginning that it 
could not compete in price with bitumin- 
ous fillers. Its use was felt justified, 
however, because in any case it would 
be a very small item in the cost of a 
first-class concrete highway, and the finer 
appearance of the road, due to the ab- 
sence of black streaks was considered to 
be worth the additional cost. 

However, in view of recent inspections 
it seems that its cost, taken over a period 
of years may not be so much greater than 
asphalt after all. For instance, cost data 
on the road mentioned show that filling 
cracks with asphalt cost $0.0075 per 
square yard of road for labor and ma- 
terial. The cost of the light-colored filler 
was about 1 cent per square yard for ma- 
terial and 1% ects. for labor, the total 
being about three times as much as for 
asphalt. It is, therefore, apparent that 
if the light-colored material lasts three 
times as long as asphalt it will entail no 
greater expense. Experience so far seems 
to indicate that this will be the case. 

The foregoing article by Mr. Carmick is 
from May, 1924, Public Roads. 
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DATA ON CARRYING CAPACITIES 
OF PIPE CULVERTS 


(Editor’s Note: <A correspondent, who 
refers to the interesting letters of Mr. C. 
E. De Leuw and Prof. Floyd A. Nagler 
on hydraulic factors in culvert design, 
published in recent issues of Municipal 
and County Engineering, calls our atten- 
tion to an article in the March, 1924, 
issue of Public Roads, issued by the U. 
S. Department of Agriculture, Bureau of 
Public Roads, entitled: “The Flow of 
Water Through Pipe Culverts.” The con- 
clusions of that article are presented here- 
with. This study is a comparison of con- 
crete, vitrified clay and corrugated metal 
pipes with respect to their carrying ca- 
pacity when installed in culverts. The 
investigation was conducted by the U. S. 
Bureau of Public Roads and the State 
University of Iowa at Iowa City under 
the direction of D. L. Yarnell, Senior 
Drainage Engineer of the U. S. Bureau 
of Public Roads and Prof. S. S. Wood- 
ward and Floyd A. Nagler of the State 
University of Iowa. This investigation 
has been under way for over 18 months.) 

The average values of co-efficient of 
roughness in concrete, vitrified clay and 
corrugated metal culvert pipes are as 
shown in the accompanying table: 


————KUTTER COEFFICIENT————_, 


Diam, of pipe 

Inches Concrete 
0.0117 
18 0121 
24 -0130 
30 -0127 


Clay 
0.0101 
.0119 
0127 
0131 


Metal 
0.0194 
-0217 
-0216 
0232 


m——-MANNING COEFFICIENT- 
ay 


Concrete Cl 
0.0119 
0121 
-0130 
0125 


It is to be concluded from the investi- 
gations that the capacity for the same 
diameter of pipe of vitrified clay culverts 
exceeds those constructed of cement con- 
crete pipe approximately 10 per cent. 

Conclusions 

In addition to the above the investiga- 
tors present a series of conclusions a part 
of which are given herewith: 

1. The discharging capacity of a pipe 
culvert depends primarily upon the cross 
section of the pipe and the difference in 
water level at the two ends of the culvert. 

2. To obtain the maximum discharge, 
the pipe must be so laid as to insure the 
full cross section of the pipe being filled 
by the flowing water. 

3. If the pipe is laid at too high an 
elevation with respect to the water levels 
at the two ends of the culvert, it will not 
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run full and hence will not attain its 
maximum capacity. 

4. If a culvert pipe is so laid that both 
its upstream and downstream ends are 
completely submerged the amount of wa- 
ter which it discharges will be propor- 
tional to the square root of the difference 
in water level at the two ends, and the 
exact grade at which the culvert pipe is 
laid has no effect whatever upon its max- 
imum discharging capacity. 

5. The coefficient of roughness “N” in 
the Kutter formula for concrete pipe 
ranges from 0.012 for the 12-in. size to 
0.013 for the 30-in. size. 

6. The coefficient of roughness “N” in 
the Kutter formula for vitrified clay pipe 
ranges from 0.010 for the 12-in. size to 
0.013 for the 30-in. size. 

7. The coefficient of roughness “N” in 
the Kutter formula for corrugated metal 
pipe ranges from 0.019 for the 12-in. size 
to 0.023 for the 30-in. size. 

8. In concrete, vitrified clay, and cor- 
rugated metal pipe culverts, 30.6 ft. long, 
with straight end wall entrances: 

(a) The 12-in. concrete pipe with bev- 
eled-lip end upstream will carry about 
49 per cent more water than the 12-in. 
metal pipe. 

(b) The 18-in. concrete pipe with bev- 
eled-lip end upstream will carry about 40 
per cent more water than the 18-in. metal 
pipe. 

(c) The 24-in. concrete pipe with bev- 
eled-lip end upstream will carry about 36 
per cent more water than the 24-in. metal 
pipe. 

(d) The 30-in. concrete pipe with bev- 
eled-lip end upstream will carry about 32 
per cent more water than the 30-in. metal 
pipe. 

(e) The 12-in. clay pipe will carry about 
65 per cent more water than the 12-in. 
metal pipe. 

(f) The 18-in. clay pipe will carry about 
50 per cent more water than the 18-in. 
metal pipe. 

(g) The 24-in. clay pipe will carry 
about 40 per cent more water than the 
24-in. metal pipe. 

(h) The 30-in. clay pipe will carry 
about 30 per cent more water than the 
30-in. metal pipe. 

9. In concrete pipe culverts, 30.6 ft. 
long, with straight end wall entrances. 

(a) The 12-in. pipe with beveled-lip end 
upstream will carry about 5 per cent more 
water than the same pipe with a square- 
cornered entrance. 


(b) The 18-in. pipe with 


beveled-lip 
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end upstream will carry about 9 per cent 
more water than the same pipe with a 
square-cornered entrance. 

(c) The 24-in. pipe with beveled-lip end 
upstream will carry about 12 per cent 
more water than the same pipe with a 
square-cornered entrance. 

(d) The 30-in. pipe with beveled-lip 
end upstream will carry about 14 per cent 
more water than the same pipe with a 
square-cornered entrance. 

10. The effect of the length of the cul- 
vert on the discharge is not as great with 
concrete and vitrified clay pipe as with 
corrugated metal pipe. 

11. The 45 deg. wing walls used in con- 
nection with a corrugated metal pipe cul- 
vert will increase the capacity from 1 to 
10 per cent over that obtained in a metal 
pipe culvert with a straight end wall. 

12. The 45 deg. wing walls used in con- 
nection with a corrugated metal pipe cul- 
vert are more efficient when set flush with 
the edge of the pipe than when set 6 
ins. back from the edge of the pipe. 

13. The 45 deg. wing walls used in con- 
nection with a corrugated metal pipe cul- 
vert are more efficient when built full 
height to the top of the head wall than 
when constructed standard height. 

14. The 45 deg. wing walls used in con- 
nection with a vitrified clay pipe culvert 
are not as effective as the straight end 
wall entrance with the regular bell end 
upstream. 

15. The U-type wings used in connec- 
tion with a vitrified clay pipe culvert are 
not as effective as the straight end wall. 

16. The beveled-lip end at the entrance 
of a concrete pipe culvert is a great aid 
in reducing the entrance loss, especially 
in the larger sizes. 

17. The bell end at the entrance of 
vitrified clay pipe culvert by virtue of its 
shape assists greatly in reducing the en- 
trance loss, especially in the small sizes. 


. 18. A 24-in. clay pipe culvert, 38 ft. 
long, with a straight end wall and the 
regular bell end upstream will carry 
about 10 per cent more water than the 
same culvert with a square-cornered en- 
trance. 

19. By merely rounding the entrance to 
a 24-in. vitrified clay pipe culvert the ca- 
pacity may be increased approximately 13 
per cent over that obtained with a square- 
cornered entrance. 

20. By projecting the pipe through the 
head wall so as to obtain the effect of no 
head wall on the discharge, it was found 
that: 





266 


(a) In the 12-in. concrete pipe culvert 
having a square-cornered entrance, there 
was little difference, whether the pipe 
projected 3 ins. or 4 ft. beyond the head 
wall. 

(b) The discharge is decreased slightly 
by projecting the pipe through the head 
wall when compared to the same culvert 
with a straight end wall entrance. 

(c) The 18-in. corrugated metal with a 
3-in. projection beyond the head wall car- 
ried slightly more water than the same 
pipe with either a 2-ft. or a 4-ft. projec- 
tion. 

(d) The 18-in. metal pipe with a 
straight end wall entrance will carry 
more water than the same pipe with any 
length of projection. 

21. By increasing the area of the cross- 
section of the outlet end of the pipe cul- 
vert so that the area ratio is about 1 to 
2, and the angle of divergence about 10 
deg. the discharge of the culvert, when 
the outlet is submerged, may be increased 
40 per cent over that obtained in the same 
culvert having a uniform bore through- 


out. 





OVER-CHLORINATION OF WATER 
FOR TASTE CONTROL 


By W. B. Bushnell, Supervising Engineer, 
Champaign and Urbana Water Co., 
Champaign, Ill. 

The purpose of this paper is not to 
discuss the theory of over-chlorination, 
but to furnish a history of a single ex- 
perience of the Champaign & Urbana 
Water Co. 

We have a covered clear water reser- 
voir which, at periods of the year is a 
breeding place for gnats that lay eggs 
that hatch into red worms, which in turn 
develop into gnats, which gnats lay 
more eggs, ete., etc. While these worms 
are not harmful to the health, they are 
a decidedly disagreeable adulteration of 
an otherwise pleasant water and our con- 
sumers have a way of objecting to them 


when they appear in their drinking 
glass. We have been much concerned 
by this difficulty, have put into effect 


several plans suggested by different au- 
thorities and tried out ideas of our own, 
hoping to end the invasion of these red 
worms. 

Our last effort was made last Septem- 


ber. A short time previously we had 
taken out glass windows in the reser- 
voir roof and made it light tight and 


worms and gnats were 
removed they would not 


thought if the 


once 


entirely 
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reappear. On Sept. 4, 1923, we admitted 
20 lbs. of free chlorine into our 750,000- 
gal. reservoir. We hoped that this would 
kill the gnats. Our efforts were success- 
ful. We killed the gnats, and from the 
taste that appeared the following morn- 
ing in the water we were under the 
impression that we had killed almost 
everything else in the universe and that 
it had in some mysterious manner found 
entrance into our mains. This taste con- 
tinued, being at its worst between Sept. 
8 and 14. We were of the opinion that 
there had been some chrenothrix in our 
mains and that the extra dosage of 
chlorine had killed this, thus producing 
the taste, and that it would be only a 
question of a short time before this 
would disappear. However, it had not 
materially disappeared on September 18, 
at which time we increased our regular 
dosage of chlorine into the influent of 
our filters from 15 lbs. to 20 lbs. per 
day. The following morning the taste 
in the water was noticeably diminished 
and in a short time entirely eliminated. 
At this time our chlorinator was equipped 
with an orifice tube of 20 lbs. per day 
maximum capacity. On Oct. 1, 1923, a 
new orifice tube was installed of maxi- 
mum capacity of 80 lbs. per day. For a 
few days following this we fed chlorine 
into the wash water at the rate of 50 
Ibs. per day for the purpose of sterilizing 
our filter beds. We still continue the 
dosage into our filter influent at the rate 
of 20 lbs. per day and have had no re- 
currence of the taste. The daily pump- 
age is 2,500,000 gals. We have had no 
more gnats in the reservoir but the real 
test in this regard will come in the 
spring, as they do not appear during the 
winter months. 

The foregoing paper by Mr. Bushnell 
was presented at the recent meeting of 
the Illinois Section of the American 
Waterworks Association. 


CONSOLIDATION 


(Editor’s Note: The following is an ex- 
tract from the annual report of Herbert 
Hoover, Secretary of Commerce.) 

The past year’s experience of the de- 
partment in its relations to transporta- 
tion has shown even more emphatically 
than ever before the necessity for the 
consolidation of the railways into larger 
systems under private ownership, the 
principles of which were established in 
the transportation act of 1920. 
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The difficulties of reorganizing the rate 
structure so as to secure simplification 
and to give relief in primary products— 
agricultural, coal, etc.—by a fairer burden 
upon finished and LCL goods are almost 
insuperable until the different systems 
are possessed of more diversified traffic 
and until the weaker roads have been 
absorbed. The necessity to establish rail- 
way credit and finance on a broader foun- 
dation than sole reliance upon the issue 
of mortgage securities; the necessity of 
provision for common utilization of ter- 
minal and other facilities; the impossi- 
bility of providing adequate rolling stock 
and particularly specialized cars so long 
as the burden falls solely upon the strong 
roads; the difficulties of more definite 
control of car service to meet seasonal 
demands and routing, the insuperable 
problems of equalization in car inter- 
change; the slow progress in standardiza- 
tion and maintenance of equipment—all 
point to the imminent desirability of 
early progress with consolidations, if we 
are to have a transportation system ade- 
quate to the necessities of the country 
and containing in itself the strength for 
annual increase. 


The policy of control of rates is fixed 
by National and State legislation. This 
policy has superseded the theory that 
reasonable rates are to be _ obtained 
through competitive action. The idea of 
protection against excessive rates 
through the maintenance of competition 
is now dead. We should therefore secure 
the largest possible benefits from consoli- 
dation into larger systems by securing 
consolidation in such fashion as will pro- 
tect and advance public interest. 


The urgent importance of the early con- 
summation of consolidation warrants con- 
sideration of methods to expedite it. 
Under the present provisions for wholly 
voluntary action subject to the Interstate 
Commerce Commission, many consolida- 
tions are likely to be long delayed. The 
difficulties of negotiation between the 
members of the groups that will be es- 
tablished by the Interstate Commerce 
Commission; the complications arising 
from varying priorities of securities af- 
fecting the determination of terms of pur- 
chase by one railway line of the property 
of another; the unwillingness of some 
lines to acquire or to sell others; the 


questions of individuality; the difficulties 
of establishing by negotiation the rela- 
tive value of one property to another; the 
necessity of holding capitalization within 
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the limits of the actual property values; 
the complexities and conflicts of State 
regulation and laws—all these problems 
would find a great measure of solution if 
the consolidated systems were allowed 
Federal incorporation and if after a lapse 
of some appropriate period for voluntary 
action the Interstate Commerce Commis- 
sion were given authority to create defi- 
nite organization committees for each 
system including representation from the 
public and from the component roads. It 
should be the duty of such committees to 
develop and perfect a plan of consolida- 
tion either through the exchange of se- 
curities of the consolidated systems di- 
rectly with the security holders of the 
component roads or by some _ other 
method. I believe that under such aus- 
pices the security holders would be will- 
ing voluntarily to make such an ex- 
change. If a minority should refuse, it 
would be entirely feasible to invoke con- 
demnation and purchase of their securi- 
ties for the consolidated systems at an 
established fair value. Such a method 
would permit the determination of the 
relative value of the different railways 
considering both the physical properties 
and the often lower total of their se- 
curities, and due account could be taken 
of future as well as present conditions. 


The ownership of some roads or term- 
inals jointly by two or more consolidated 
systems could be provided for, as there 
are cases where such a solution would be 
most advisable in creating more efficient 
transportation. The public interest could 
be safeguarded by limiting the total capi- 
talization of consolidated systems to an 
amount not exceeding the physical value 
of the railways as determined by the 
Interstate Commerce Commission under 
the transportation act as of June 30, 1914, 
plus actual capital expenditures and de- 
ducting abandonments and depreciation 
since that date. The total capitalization 
of many of the consolidated railways 
would probably be less than the Inter- 
state Commerce Commission physical 
valuation and certainly less than their 
present nominal capital. An approach to 
the problem through such organization 
committees is in accord with common 
business practice, and if it were made 
possible it should result in greatly ex- 
pediting consolidations and in their per- 
fection on terms soundly protective of 
public interest and with an equitable ad- 
justment of relative values between the 
component roads. 
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COMPLETION OF PASSAIC VALLEY 
SEWER 


By Ralph Van Duyne, Chief Engineer, 
Passaic Valley Sewerage Commission, 
Newark, N. J. 

The Passiac Valley sewerage problem is 
one of long standing in the district. As 
far back as 1896 the seriously polluted 
condition of the river was realized, and 
in that year the Legislature passed an act 
creating a commission to study the condi- 
tions and recommend a general system of 
sewage disposel for the relief of Passaic 
Valley. 

The first plan considered was the con- 
struction of an intercepting sewer to dis- 
charge the untreated sewage of the dis- 
trict into Newark Bay. The next plan con- 
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templated the treatment of the sewage at 
a disposal plant on the Newark meadows 
and the discharge of the effluent into 

Newark Bay. 

This plan was submitted to Messrs. 
Hering, Croes and Brown, sanitary en- 
gineers, who recommended, under date 
of December 2, 1901, that the sewage 


should be conveyed to a point of dis- 
charge in New York Bay. 

Thereupon, laws were passed in 1902 
creating the Passaic Valley sewerage dis- 
trict, defining its boundaries and arrang- 
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ing for the appointment of sewerage com- 
missioners for the district. 

In 1903 there followed an act by which 
the Passaic Valley Sewerage Commission- 
ers were given full authority to construct 
and operate an intercepting sewer to re- 
ceive the sewage of the Passaic Valley 
District and discharge the same into the 
water of New York Bay within the limits 
of the State of New Jersey. 

Litigation Delayed Project 

It then appeared as if the purification 
of the waters of the Passaic River would 
speedily be accomplished. Unfortunately, 
however, litigation ensued which finally 
resulted in the Court of Errors and Ap- 
peals declaring the Act of 1903 to be un- 
constitutional and inoperative so far as 
the construction of the sewer was con- 
cerned. This final decision was rendered 
in March, 1905. 

For the next two years no further 
action was taken, but in 1907 the Legis- 
lature passed the act under which the 
Commissioners are now operating. This 
act provided for the construction of the 
sewer under contract by such of the mu- 
nicipalities in the district as might elect 
so to do. Again litigation arose—this 
time by the State of New York, to prevent 
the discharge of the sewage into the wa- 
ters of New York Bay. This litigation as- 
sumed importance by reason of the fact 
that the United States authorities inter- 
vened on behalf of the complainant, and, 
inasmuch as it was necessary to secure 
the consent of the authorities of the 
United States for the discharge of the 
sewage into New York Bay, that interven- 
tion threatened the failure of the project. 

Opposition Finally Withdrawn 

It was not until 1910 that the interven- 
tion of the United States was withdrawn 
and the necessary consent of the Federal 
authorities secured, and not until Septem- 
ber, 1911, that 15 of the 20 municipalities 
within the Passaic Valley Sewerage Dis- 
trict executed the contract under which 
the sewer is now being constructed. So 
much for the early history of the project. 

The Passaic Valley Sewerage Works 
consist, in general, of a system of main 
sewers designed to intercept the sewage 
from the local sewage outlets in each 
municipality and finally to discharge the 
sewage at the pumping station, near New- 
ark Bay, where the grit, sand and coarser 
floating matters are removed and the sew- 
age pumped into basins for subsidence 
and treatment. 

The clarified effluent from the basins 
is drawn off and discharged into a shaft 
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and tunnel leading beneath Newark Bay 
and a portion of Jersey City and New 
York Bay to a point off Robbins Reef, dis- 
tant more than two miles from the shore, 
where the effluent is thoroughly diffused 
at a depth of more than 40 ft. into strong 
tidal currents. 

Beginning in the City of Paterson, at a 
point just below the Great Falls, the main 
intercepting sewer receives the flow from 
two local sewerage districts. At this, its 
uppermost extremity, the main sewer has 
a diameter of 45 ins. The sewer traverses 
the City of Paterson for a distance of six 
miles, being located in the most part 
along the right bank of the Passiac river, 
and running through the public streets 
and private property. At the lower Pater- 
son city line, the main intercepting sew- 
er is 81 ins. in diameter, and has a nor- 
mal capacity of 64 mgd. The sewer con- 
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though short lengths of, sewer were built 
in Passaic and Paterson under free-air 
tunnel methods. 

Through the closely built-up portions of 
Newark, from Third Avenue to Avenue 
L, a distance of 3.3 miles where the street 
traffic is very heavy, the sewer was built 
entirely through the use of compressed 
air. The work was executed from five 
tunnel shafts and a working air pressure 
varying from 7 to 15 lbs. per sq. in., was 
employed in this sewer which has a max- 
imum diameter of 12 ft. Light structural 
steel revetment plates formed to the ex- 
terior diameter of the masonry lining, 
were used in the tunnel headings. The 
steel plates, 3 ft. by 3 ft. in size, were 
bolted together, forming arcs extending 
over three-fourths of the circumference, 
each row of plates being bolted to the pre- 
ceding row. All compressed air tunnels 
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tinues through Acquackanonk, Passaic, 
Nutley, Belleville and Newark, to the 
pumping station, a total distance of 21 
miles, with steadily increasing diameter. 
At Third River, just below Passaic, a 
120-in. sewer has been built, with a daily 
capacity of 140 mg. When Second River, 
the northerly boundary of Newark is 
reached the sewer has been increased to 
126-in. and a daily capacity of 161 mgd. 
From the lower end of Newark to the 
pumping station on the Newark meadows, 
the sewer is 150 ins. in diameter, and the 
normal daily capacity is 303 mg. 


Five Miles Through Tunnels 


Of this 21 miles of main intercepting 
sewer, 5 miles have been constructed in 
tunnel and 16 in open trench excavations. 
Compressed air methods were’ used 


throughout most of the tunnel work, al- 


were circular in cross-section and lined 
with from 12-in. to 18-in. of rich con- 
crete, depending on their diameters. 

Sewers in open trench were also con- 
structed of concrete masonry of substan- 
tial cross-section. The smaller sewers— 
those up to 4 ft. in diameter, were built 
with a circular interior cross-section, 
while all larger sewers are horseshoe in 
shape with curved inverts and semi-ellip- 
tical arches. 


Many Branch Sewers Required 

Nine of the 21 contracting municipali- 
ties are located on the opposite side of the 
river from the main intercepting sewer, 
In order to intercept the sewage from 
these nine communities, it was necessary 
to build some 13 miles of branch sewers, 
ranging from 15 ins. to 17 ins. in diameter 
and nine river crossings to conect these 
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branch sewers on one side of the river 
with the main intercepting sewer on the 
other. These river crossings, in every in- 
stance but one, which was a compressed 
air tunnel, consist of cast iron pipe from 
16 ins. to 36 ins. in diameter, laid in 
dredged trenches in the bed of the river. 

At two points between Paterson and 
Newark the main sewer passes beneath 
tidal streams classified by the Federal 
Government as navigable waters, first, at 
Yanticaw or Third river and again at 
Second river, at the northerly boundary 
of Newark. 

Masonry siphons have been constructed 
beneath both of these streams at such a 
depth as to give 16 ft. clearance from 
mean low water to the top of the struc- 
tures. 

The Third river cross consists of twin 
reinforced masonry conduits, each 6% ft. 
in diameter built upon a pile foundation. 
Inlet and outlet siphon chambers are pro- 
vided together with a sand-catcher ana 
relief gates. The Second river crossing is 
similar to that at Third river except that 
the two 7-ft. conduits are provided for the 
increased flow at this point. 

Flow Divided at Pumping Station 

The sewage upon reaching the Newark 
Bay Pumping Station enters a bellmouth 
which divides the flow into three chan- 
nels, each 12 ft. wide. Traversing these 
channels, the sewage passes’ through 
roughing screens for the removal of 
floating trash and enters the grit cham- 
bers. Here the waterway is widened and 
deepened to such an extent that the re- 
duction of the sewage velocity to nearly 
1 ft. a second causes the deposition of the 
sand which has been carried along with 
the sewage. Continuing from the grit 
chamber, the sewage enters the screen 
house, where double screens are inserted 
in each of the three sewage channels for 
removing the papers, miscellaneous refuse 
and a considerable portion of the larger 
suspended matter from the sewage. From 
the screens, the sewage passes into the 
suction sewer, and then to the pumps, 
which lift it 40 ft. into the sedimentation 
basins. 

Three vertical centrifugal pumps, each 
having 60 ins. diameter inlet and dis- 
charge ports and 140 ins. diameter im- 
pellers, are installed for this purpose. 
Each pump is directly connected to a 
triple expansion engine by a 12-in. diam- 
eter vertical shaft. The capacity of each 
pump when turning at a speed of 100 
r.p.m. is 100 mgd. A battery of nine 
250-h.p. boilers furnishes the steam. 
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The sedimentation basins, into which 
the sewage is pumped, are 550 ft. long 
and 200 ft. wide and permit of 1% hours’ 
retention of the sewage, during which 
period the velocity of the sewage in pass- 
ing through the basins, is reduced to one- 
half an inch a second. All the suspended 
solids in the sewage capable of settling 
out of this period are deposited in the 
basin hoppers. Sludge accumulating in 
the hoppers will be drawn off into a 20-in. 
sludge main and forced by hydraulic and 
air pressure to the bay front and dis- 
charged into a tank ship for ocean dis- 
posal. 

9,000 Ft. Run Under Newark Bay 

A pressure conduit 11 ft. in diameter 
carries the settled sewage from the basins 
to the effluent controlling chamber. This 
structure is built over the Newark Bay 
tunnel shaft. The entering sewage passes 
through sluice gates into a 14-in. tunnel 
shaft and thence downward to a depth of 
250 ft. below mean tide level. At this 
level the tunnel crosses Newark Bay, a 
distance of 9,000 ft. to the Bayonne shaft. 
Here the sewage rises 170 ft. to a level 
80 ft. below tide waters and continues 
through a tunnel 12 ft. in diameter and 
17,000 ft. long constructed beneath parts 
of Bayonne, Jersey City and New York 
Bay, to a point off Robbins Reef. A tun- 
nel shaft constructed at the New York 
Bay end of the outfall tunnel is sur- 
mounted by a terminal chamber contain- 
ing valves and mechanism for the con- 
trol of the effluent in either one or both 
of the outfall pipes leading to the diffu- 
sion area. 

From this terminal chamber, two pipe 
lines lead out straight into New York 
Bay, a distance of 1,500 ft. to the deep 
water at the main ship channel. Each 
pipe line is 8 ft. in diameter and consists 
of heavily reinforced concrete pipes hav- 
ing tapered hub and spigot joints. These 
pipes were cast in 50 ft. lengths and laid 
in dredged trenches 50 ft. apart. Where 
the bottom excavation is hard, these 
pipes are laid in heavy concrete blocking; 
otherwise they are placed on a timber 
pile and cap foundation. 

Off the main ship channel, at a point 
more than 2 miles from the New Jersey 
shore the outfall pipes reach a depth of 
40 ft. below mean low water. Beyond 
this point discharging nozzles are insert- 
ed in the top of the pipes. The pipes are 
divided into three fingers on each of the 
two lines, and from these six fingers in 
all, and covering an area of 3% acres in 
the deep waters of New York Bay are 
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placed 150 nozzles through which the 
sewage from the Passaic Valley system 
will finally be diffused into the waters 
of the Bay. 

This description of the project was pre- 
pared by Mr. Van Duyne for the March, 
1924, number of “The Newarker.” 





WATER MAIN CLEANING AT NEW 
ALBANY, INDIANA 


By J. O. Endris, Interstate Public Service. 
Co., Superintendent of Water Works, 
New Albany, Ind. 

New Albany, Indiana, is situated on the 
Ohio River just below the Falls and, on 
account of its location, has a considerable 
river frontage. It is bounded on the west 
by hills, on the south by the Ohio River 
and on the east and north by open rolling 
country. The city itself is rather flat. 
Due to the advantage of being located on 
the river, the city in its growth has ex- 
tended in an eastward direction making 

it long and narrow. 
The Water System 

In 1875, when the original water plant 
was erected, advantage was taken of the 
hills in the western section of the city, 
which provided a gravity system of water 
supply. The pumping station is located 
near the banks of the Ohio River from 
which the supply is taken. It is pumped 
from this point to a series of natural sedi- 
mentation basins on the hill west of the 
city, a suburb called Silver Hills. 

Our company some few years ago in- 
stalled a modern filtration plant adjacent 
to the sedimentation basins which have 
a daily reserve capacity of approximately 
26,000,000 gals. The water is pumped first 
into the open basins, then through the 
filtration plant by gravity into the clear 
well, then by gravity through a series of 
distribution mains to the city supply. 

The natural pressure obtained is from 
70 to 80 lbs. One of the greatest prob- 
lems that confronted our company was 
the fact that a great percentage of our 
daily demand is required in the eastern 
section of the city which is admirably 
adapted as a manufacturing locality. Be- 
ing in the opposite end of the city from 
our plant considerable loss in pressure 
and volume was experienced through 


friction in transmission. 
Mains Became Obstructed 
In 1875 when the plant was first in- 
stalled filtration was not thought of and 
the only means of purification was aera- 
tion 


in the reservoirs, and as much 
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natural sedimentation as could be ob- 
tained. This, as the city grew and the 
demand for water increased, became less 
and less until at certain periods of high 
turbidity in the Ohio River, water with 
considerable sediment was delivered into 
the distribution system. This along with 
the natural incrustation, which takes 
place through long usage of water through 
pipes, increased the friction losses and de- 
creased the delivery to such a point that 
in cases of unusual demand in various 
sections of the city and especially in case 
of fire, the supply became inadequate. 

This necessitated our making some in- 
vestigations, as to whether our demand 
had increased to such a point that great 
expenditures would have to be made in 
additional main feeder lines, or whether 
it had been brought about to a great 
extent by the corrosion that had col- 
lected in the lines in the 48 years they 
had been in service. 

In making my explanation of these con- 
ditions I do not want to leave the im- 
pression that the distribution system in 
the city of New Albany, laid out 1875, had 
all the necessary provisions made to take 
care of the present demands on it. We 
did find out, however, through tests and 
experiments that the older portion of our 
distribution system was very badly cor- 
roded and that some increased efficiency 
could be obtained by a series of main 
cleaning operations. 

Main Cleaning Begun in 1922 

This work was begun on a large scale 
in 1922, but only in our smaller distribu- 
tion mains in the outlying districts of the 
city where the effects of low pressure were 
so noticeable. 

Owing to our rather high general pres- 
sure carried throughout the gravity dis- 
tribution system of the city, quite a few 
manufacturers have found is greatly to 
their advantage to provide themselve with 
automatic sprinkler systems. A _ good 
many were able to obtain decidedly lower 
insurance rates with one source supply 
sprinkler system, depending upon the 
water company to supply this, which was 
accepted by the insurance companies and 
the State Inspection Bureaus. 

This in some cases placed us in a rather 
embarrassing position since all manufac- 
turers desiring sprinkler systems connec- 
ted to our supply felt that they should en- 
joy the same privilege as others who had 
obtained approved single source connec- 
tions from us and insisted that they be 
furnished the same service in their local- 
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ity and thereby prevent their having to 
spend considerable sums of money on the 
installation and maintenance of a secon- 
dary supply. 

Of course, we did not feel obligated in 
all cases to fulfill the manufacturer’s 
wish, as some concerns located their 
plants in such isolated districts that our 
distribution mains were unable to take 
care of the excessive demand. However, 
the policy of our company has always 
been to be as fair as possible, commensu- 
rate with the returns obtained therefrom. 

Incidentally I would like to mention 
that the requirements of the inspection 
bureaus and insurance companies, in or- 
der to protect themselves against losses 
are many times not only an injustice but 
an imposition to the water company fur- 
nishing service. 

Illustration of Value of Cleaning to Large 
Consumer 

I want to mention one particular case 
where this year’s cleaning operation ma- 
terially benefited one of our large fac- 
tory consunie.s. 

The Pickrel Veneer Company was anx- 
ious to install a sprinkler system but 
wanted it on the one source supply. The 
Inspection Bureau came to New Albany, 
made their tests and reported back that 
our supply was insufficient. My company 
at that time was very doubtful regarding 
the results to be obtained from main 
cleaning and I persuaded them to let me 
try the idea in this particular section. 

Today we have a 6-in. sprinkling con- 
nection with the Pickrel Veneer Com- 
pany’s plants and one that has been ac- 
cepted by the Inspection Bureau and the 
Insurance Company entirely due to the 
results obtained by main cleaning work. 

While the static pressure was not ma- 
terially changed the volume delivered was 
increased by about 40 per cent and yet 
when we proposed to this particular man- 
ufacturere that we use this method in fur- 
nishing him with adequate service, he 
would not accept it and stated further 
that he did not like to see us waste our 
money in this manner, but we have today 
in our files a letter from him commending 
us upon the results we obtained and the 
benefit we were able to give his plant. 

The 1923 Program 

The results we obtained in our program 
for 1922 were so satisfactory that we in- 
creased our program for 1923 and under- 
took what we considered a very hazard- 
ous job, in order to increase the service 
to our consumer. 
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I previously mentioned the fact that 
our main distributing arteries from our 
reservoirs on Silver Hills were a portion 
of the original plant, and these were badly 
in need of being brought back to their 
original capacity. 

One of these mains 16-in. in diameter 
is the nucleus of the eastern supply of the 
city and taking it out of service would 
not only cut the pressure more than half, 
but what is more serious, it would re- 
duce the volume by approximately 60 
per cent. 

There being three lines, two 12-in., and 
one 16-in., to be cleaned, we chose the 
smaller ones first in order to increase 
their efficiency as much as possible before 
trying the 16-in., leading to the factory 
district. In pipes of this size where the 
pressure is sufficient the cleaning machine 
is pushed through by the water and as 
long as there is no obstruction such as 
valves partly closed, valve stems hanging, 
lead from a poorly poured joint, or a 
sharp right angle bend, one may feel sure 
that the machine will bring the pipe with- 
in 98 percent of its original capacity in a 
very few minutes. 

These two 12-in. lines pass under two 
creeks and through a tunnel approxi- 
mately 300 ft. long where we realized it 
would be a very serious matter if the 
cleaner became obstructed. We were very 
fortunate, however, to get the cleaner 
through this portion of the line but when 
we reached the city and under the first 
block of brick pavement we encountered 
our first obstruction. 


Pressure Pushes Cleaner 

Incidentally, following up a cleaner that 
is being pushed through by the pressure 
of the water is very interesting. Under 
ordinary circumstances it can readily be 
followed with an aquaphone placed 
against the ground just above the point 
where the pipe line is located. In some 
cases, however, this method fails and it is 
necessary to determine the location by 
opening fire hydrants or various valves 
along the line to ascertain by the flow of 
water the approximate location of the 
cleaner. 

At our first obstruction it was neces- 
sary for us to tear up the street, break 
the pipe where we found the cleaner had 
become caught on lead from a joint that 
had been poorly yarned before pouring. 
In fact, when we got it out and weighed 
it, it was equal to a full pig of lead or 
100 lbs. After this, however, it took but 
a short time to finish the 12-inch sections 
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as we encountered no more serious 
trouble. 

The first section of 12-in. main cleaned 
in one shot was 2,200 ft.; the second was 
2,700 ft.; and the third was 465 ft., which 
completed the work on the 12-in. lines 
into the distribution system of the city. 
Our next task was to undertake the clean- 
ing of the 16-in. line from the reservoirs 
to Vincennes and Elm Streets in the 
eastern section of the city, a distance of 
a little over two miles. 


Cleaning the 16-in. Main 


In this length there were two right 
angle turns. Not knowing whether these 
turns had been made with 90 degree bends 
or two 45’s, it was necessary for us' to 
determine thi# so as not to run any 
chances. In fact it was necessary for us 
to eliminate all the possibilities of danger 
that we could anticipate, in order that 
this line could be taken out of service 
and placed back again within the shortest 
possible time. 

We had hoped to begin the first thing 
in the morning and have the line back 
in service by noon time. Before we be 
gan, however, every manufacturing con- 
cern affected, and in fact every large 
water consumer was notified by a per- 
sonal letter, telling them of our intentions, 
and what we hoped to accomplish by our 
work, and suggested that while this work 
was in progress that particular diligence 
be given the subject of fires. 

A good many of the manufacturers 
helped us to the extent of stationing a 
man at their plants during this period, 
whose duty would be to locate fires in 
their incipiency, if such should occur. We 
also asked the help of the Fire Depart- 
ment in realizing fully the deficiency that 
would occur in the water supply and 
wherever possible to use chemicals. 

Then, we determined if all the valves 
leading to and from this line were in good 
operating condition, and found them all 
satisfactory. We were then prepared to 
insert the cleaner in the outlet from the 
basin on Silver Hills ready for its journey 
through the city. 

The next morning our work began and 
the first trouble we encountered was the 
breaking of one of the stems in the valves 
of our 16-in. main at the base of the hill. 
This delayed our work about a half a 
day, during which time the pressure in 
the city had been greatly decreased. With 
the help of one of the pumping engines of 
the Fire Department in taking the water 
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from the ditch while repairs were being 
made, we overcame this trouble. 

We were again ready in the afternoon 
to make the shot and to our surprise and 
satisfaction the cleaner traveled the en- 
tire distance of over 2 miles in about 
40 minutes and brought with it tons of 
refuse from the pipe. In fact aside from 
that which was washed into the sewer 
in the surrounding locality, two 5-ton 
truck loads of reddish-brown substance re- 
sembling iron oxide, was removed from 
the street. 

The pipe was examined as soon as the 
water was pumped out to determine the 
efficiency of the cleaning, and found to 
be practically in its original condition; 
even the tar coating on the pipe was per- 
fect. 

All replacements were immediately 
made and the same evening about five 
o’clock the valves on the line were opened 
and observations made on the various test 
gages that had been placed through the 
city. 

Results from Cleaning 

It was gratifying to find that the static 
pressure in all sections affected by this 
line was increased from 9 to 10 lbs., and 
with various flow tests made within the 
next. few days an increase in delivery of 
from 30 to 45 percent was found. This 
completed the major portion of our work. 
In addition we cleaned one half mile of 
10-in. and several miles of 6 and 8-in. 
with equally good results. 

We have found by experience that we 
have so increased the efficiency of the sys- 
tem that outside of some cross connecting 
mains which we ar installing from year 
to year, we have been able to postpone a 
great expenditure on new distribution 
lines indefinitely. 

We have just signed another contract 
with the main cleaning company for our 
1924 cleaning program, in which we ex- 
pect to clean from 6 to 8 miles more of 
our mains. 

We use our own organization for this 
work with the exception of a superintend- 
ent, who is furnished by the main clean- 
ing company along with the equipment. 
The average cost to us, including all 
sizes, has been approximately 22 cts. per 
foot. 

Incidental Advantages of Cleaning 

In conclusion, I have found in our ex- 
perience of main cleaning that we not 
only accomplish the purpose of increasing 
the efficiency of the mains but it is also 
an excellent way of detecting leakage, de- 
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fective valves, closed or partially closed 
valves, sizes of lines and where they be- 
gin and end, and various interesting con- 
ditions on which our records on the older 
distribution system were vague. 

The foregoing paper by Mr. Endris was 
presented at the recent annual meeting of 
the Indiana Sanitary and Water Supply 
Association. 





DISCUSSION OF PRINCIPLES UN- 
DERLYING A MODEL TAX 
SYSTEM 


(Editor’s Note: The present discussion 
is from the report of the Committee of 
the American Association of Engineers 
on “Public Service and the Tax Rate.” 
The report was written by Mr. T. W. 
Barrally, chairman of the Committee. In- 
structions to this Committee were as fol- 
lows: “This Committee shall study the 
needs and costs of public improvements 
and devise methods of increasing effi- 
ciency of administration and eliminating 
public expenditures. It shall further a 
campaign of public education on the need 
of planning public works ahead in a con- 
secutive and economical program and of 
consistent adherence to the program thus 
developed.” ) ° 

The large revenues required under 
present conditions has led the Commit- 
tee to present in outline the principles 
upon which a model tax system can be 
framed for securing such revenues for a 
system of State and Local Taxation and 
for a division or allotment of the revenue 
between the State and local governments. 
Since nearly one-half of the national 
wealth is in land and improvements, 
placed upon land, and further since about 
80 per cent of all taxes raised for State 
and local government is levied as a prop- 
erty tax, the Committee has submitted a 
plan of assessment for securing the great- 
est revenue on a fair and scientific basis. 
This great revenue is levied at the site 
of the property and the methods now in 
use are so inefficient and unscientific that 
the need of introducing the system into 
all the taxing districts of the country is 
imperative. In the large cities only where 
reform in administration has been under- 
taken and in a few of the smaller cities, 
is there to be found any proper system 
of listing property and of making valua- 
tions based on anything more than guess 
work. 

Administration 
Reform in administration has been of 
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recent development, both in nation, state 
and city. We have developed a demo- 
cratic form of government but have failed 
to devise efficient administration due to 
a lack of a system of popular control. 
Reform has proceeded under three ideas 
of administration. The executive leader- 
ship type; the commission type and the 
legislative standing committee type. 
While there will be division of opinion 
on these principles of administration, a 
budget system is now regarded as a nec- 
essary part of any plan of administrative 
reform. An outline is presented of the 
features of administrative reform which 
has been attempted in the past 16 years 
in this country covering Federal, State 
and Municipal government and a discus- 
sion of the Budget System as a method of 
popular financial control of expenditures. 
The Budget System is an annual financial 
program which has been found to be the 
only effective means so far devised of se- 
curing responsibility in government and 
should be made a part of every system 
of reform in administration. 

The Necd of a Systematic Program of 

Public Improvements 

This subject has been carefully investi- 
gated and is set forth in the report. A 
discussion is presented of a program for 
Federal, State and Municipal work fo- 
gether with a consideration of a financial 
plan which should always be made a part 
of any construction program of planning 
public works. The rapid spread of the 
city planning movement indicates that 
our people are taking a keen interest in 
the subject. 

The Committee recognizes that its du- 
ties at present should be confined to the 
formulation of general principles and not 
to attempt to establish in detail methods 
of procedure. All programs so far at- 
tempted have been at first local in char- 
acter requiring local treatment. One of 
the duties of the Committee is to prepare 
a plan for an educational campaign of 
the need for such a planning program and 
consistent adherence to the programs de- 
veloped. 

The Committee are not yet in a posi- 
tion to submit a definite plan but submit 
the report of work so far completed with 
the hope that its publication may bring 
out an interest in the subject and develop 
ideas that will assist in preparing a defi- 
nite plan of education and publicity 

Taxation and Revenue 

Section 1.—Since governments exist by 

taxation the problem of revenue is in- 
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separable from that of taxation. We are 
all paying taxes to maintain several forms 
of government—Federal, State; County 
and City. The sum of these taxes is the 
total cost of government. 

The total expenses of State and local 
government in the State of New York 
for 1918 were $436,000,000. Of the total, 
expenses of State government were 17 per 
cent, the remaining 83 per cent being the 
costs of City, Village, County and Town 
governments. Eighty-three per cent of 
the costs of municipal government were 
levied on real estate or property taxation. 
With the adoption of the income tax by 
the State, the proportion falling upon 
property is about 80 per cent. This enor- 
mous sum is distributed to their property 
holdings and the fairness and efficiency of 
the assessment is a matter of the greatest 
importance. 

The present large revenues required 
has led to much study and investigation 
by legislators seeking to devise a system 
of taxation for securing sufficient revenue 
with equality, certainty, economy and con- 
venience. Such a system must be derived 
from several sources to eliminate the de- 
fects that always arise from a single 
source. In 1918 a committee appointed 
by the National Tax Association to pre- 
pare a plan of a Model System of State 
and Local Taxation, after holding meet- 
ings and discussions on the question, pre- 
pared a preliminary report. <A general 
agreement was reached on the principles 
upon which such a system should be 
based. It is believed that a final form 
of such a system can be readily reached 
after mature consideration of details. 
Five principles upon which any system 
of State and local taxation may rest are 
set forth by the committee as follows: 


Five Fundamental Principles 


Such a system must be capable of yield- 
ing the revenue required, it must be prac- 
ticable from an administration stand- 
point; it must be adapted to our Federal 
system of government; reconciling the 
conflicting claims of several states and 
avoid double taxation; it must respect 
Constitutional limitations; it must rep- 
resent as nearly as possible a consensus 
of opinion and finally it must not pro- 
pose measures foreign to American ex- 
perience and contrary to the ideas of the 
American people. 

Tax laws enacted in our States have 
in general recognized three fundamental 
principles quite clearly recognized. The 


first is that every person having taxing 
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ability should pay some sort of a direct 
personal tax to the government under 
which he receives personal benefits; the 
second principle is that tangible property, 
by whom owned, should be taxed in the 
jurisdiction in which it is located; the 
third principle is that business carried 
on for a profit in any locality should be 
taxed for the benefits it receives. 

While much difficulty has arisen in the 
application of these principles it is be- 
lieved that they have been due to illog- 
ical methods and not from any inherent 
defects in the principles themselves. 

The plan which the committee recom- 
mends is intended to reconcile conflicting 
interests of the States and to bring about 
a full and adequate taxation of income, 
property and business and secure as much 
income as the States and local govern- 
ments can hope to derive from these 
sources. 


Proposed Personal Income Tax 

There have been four forms of per- 
sonal taxation employed which included 
poll taxes, taxes upon personal fortunes, 
presumptive incomes such as rents and 
finally the personal income tax. The 
three first mentioned present many diffi- 
culties and have therefore been aband- 
oned. The personal income tax is levied 
upon persons with respect to their in- 
comes and is fairer and better fitted to 
carry out. It is now in force in New 
York, Massachusetts and Wisconsin and 
has proved to be a popular tax. 

The Proposed Property Tax 

This is a tax on tangible property lev- 
ied exclusively at the place where such 
property is located. It is recommended 
that the tax be confined to tangible prop- 
erty and that all intangible property be 
exempted from taxation as property. All 
attempts to reach such property has re- 
sulted in failure and the personal income 
tax will reach the property in a fairer 
way without the risk of double taxation. 

The Proposed Business Tar 

Many methods have been applied in- 
cluding licenses and ordinary forms of 
taxation. Much difficulty has arisen in 
collecting such taxes and the committee 
recommends that the proposed business 
tax be levied upon the net income derived 
from business carried on within the State 
levying the tax. 

Considerable investigation by business 
experts remains to be carried on before 
the details can be fully arrived at. 

Such a system as is here proposed 
should satisfy all the claims of the State 
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and provides a method of taxing all per- 
sons fairly and fully at their place of 
residence for the benefits derived from 
the government. The combination of 
taxes provided will give better results 
than any one tax which will yield the 
same amount. It will avoid the inequal- 
ity in the operation of any one tax. 

The State can administer the personal 
income tax and the business tax leaving 
the local governments as at present to 
assess and collect the property tax. The 
amounts collected should be allocated be- 
tween the State and local governments 
according to the amounts needed. A 
great deal of flexibility is possible in this 
respect and the several States may read- 
ily make these adjustments according to 
their needs. 

Property Taxation 

One-half of the total wealth of the coun- 
try consists of real estate. It has already 
been noted that about 80 per cent of all 
money levied for State and local govern- 
ment is borne by real estate or property 
taxes and about 83 per cent of all munici- 
pal taxes is derived from property. The 
need of a thorough-going and scientific 
method of assessment is obvious. An ex- 
amination of the assessments rolls of the 
municipalities reveals a chaotic and in- 
consistent state of affairs both in respect 
to methods and administration. This is 
due to electing and appointing assessors 
without knowledge of values, or correct 
methods of assessment. Property is listed 
without the aid of maps and values are 
placed on property largely by guess work. 
The first step in securing an accurate as- 
sessment is to have tax maps prepared 
showing a complete record of all land 
holdings. Such maps should show the 
dimensions of parcels and the names of 
the last owner of record. The lot and 
block system of indexing and recording 
property will be found superior to all 
other metohds; deed books for recording 
all transfers should be kept in the De- 
partment of assessment. The problem of 
valuation must then be considered and a 
method devised to equalize the land val- 
ues and also obtain a correct valuation 
for all classes of buildings. The prepara- 
tion of land tax valuation maps recording 
the unit prices per foot front for lots of 
standard depth will be found necessary 
to accomplish the desired results. The 
listing of all types of buildings was prob- 
ably first attempted in New York City 
where factors of value applicable to vari- 
ous types of buildings were adopted. 
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Architects and builders have long been 
accustomed to using cubic feet and square 
foot factors in estimating the cost of 
structures and these are equally valuable 
in checking values for the purpose of as- 
sessment. 

The Department of Assessment should 
also keep a record of all guides to value, 
such as the consideration given in deeds, 
and mortgages, the rental values of prop- 
erty, revenue stamps on deeds, and the 
asking and holding price of property. A 
record of all building permits issued 
should be kept as well as all other clues 
to value. Many cities have installed 
scientific methods of assessment working 
independently but finally arriving at sub- 
stantially the same results. 


A Good System of Assessment 


A special joint committee on taxation 
and retrenchment, in a report to the New 
York State Legislature, after holding 
hearings in several of the cities of the 
State, has summarized all the elements 
involved in the preparation and installa- 
tion of a good system of assessment based 
on the results of their investigations. 
These are set forth as follows: 

1. Assessment at 100 per cent of market 
value. 

2. Tax maps showing metes and bounds 
of all property within the limits of the 
taxing district. 

3. The block and lot system of indexing 
property holdings and office records. 

4. The adoption of the unit foot system 
for land values. 

5. The adoption of an approved depth 
rule, corner influence rule, alley rule, plot- 
tage rule, and such other minor rules as 
are necessary. 

6. The preparation and adoption of a 
standard building classification with unit 
factors of building value. 

7. The persistent collection of all in- 
formation bearing on property values and 
its preservations in permanent form. 

8. The installation of calculating ma- 
chines, wide typewriters, files and modern 
office equipment. 

9. The preparation of a land valuation 
map covering the entire city. 

10. The publication of the tentative as- 
sessment where practicable. 

Such a system drawn from the experi- 
ence of the most successful departments 
in the large cities and which has been 
adopted gradually in other cities is 
adapted to all local units, will secure 
larger revenues, with a moderate tax rate 
on a basis of fairness and equality. It 
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will increase the total valuation and en- 
sure a higher credit on which its loans 
are based. 

Economy and Efficiency in Administration 

A knowledge of our system of govern- 
ment is essential to an understanding of 
the causes that have led to a failure in 
methods of administration. In a dem- 
ocracy efficient government must be se- 
cured through popular control. The es- 
sentials of popular control over govern- 
ment were stated by Jefferson as follows: 
(1) popular election; (2) acceptance of 
the rule of the majority as essential to 
political justice; (3) arraignment of per- 
sons at the head of government for trial 
on evidence; (4) the right of appeal to 
the electorate. The first two of these 
principles have been well worked out in 
practice and have now become well es- 
tablished but we have failed to develop a 
responsible leadership. 

The struggle between autocracy and 
democracy, between legislative and execu- 
tive leadership has resulted in authority 
being vested in party bosses in the rule 
of legislative standing committees and in 
what is often termed “invisible” govern- 
ment. With divided responsibility there 
has come inefficient administration, a mul- 
titude of departments, with overlapping 
duties and a great waste in the expendi- 
ture of public revenues. 

About 16 years ago a movement started 
looking to a reform in administrative or- 
ganization and a budget program is one 
of the results of this demand. This move- 
ment began in New York City and spread 
to other cities. Gradually people began to 
realize that a budget in connection with 
administrative reform was a means of 
holding officers to account, a means of 
showing to the people how much money 
was needed and how it was to be spent, 
a means of planning for things needed 
and of locating responsibility. President 
Taft took up the movement for a thor- 
ough reorganization in the methods of 
the Federal system of administration. He 
appointed a commission ot “Economy and 
Efficiency” to report on the whole subject 
of reorganization of the government de- 
partments and in a message to Congress 
in 1918 recommended the passage of a 
budget act. While President Taft was 
unable to secure the passage of his pro- 
gram, nevertheless his advocacy did much 
to advertise the need of reform and the 
wide publicity arising out of his efforts 
caused the movement to spread to the 
States and municipalities. State Com- 
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missions were appointed to report on the 
need for administrative reform and an 
effective budget procedure. The State 
movement followed the inquiry begun by 
President Taft in the formation of com- 
missions, boards and departments having 
for their purpose the reorganization of 
government in the interest of efficiency 
and economy. 

The State of Wisconsin led with its 
“State Board of Public Affairs” in 1911; 
New Jersey and Massachusetts followed 
with similar agencies for reform in 1912. 
The following year four more States 
were added to the list until at the present 
time nearly all of the States have either 
reorganized or made an attempt in this 
direction. 

Reorganization in Cities 

As already stated above the need for 
better service was first felt in the large 
cities where population is concentrated. 
In the great City of New York the de- 
mand for reform in methods became 
acute. When the five boroughs were to 
be consolidated into what is now the 
Greater City of New York a new charter 
was adopted. In this charter control is 
centered in the Board of Estimate and 
Apportionment, a body composed mainly 
of elected executive officers. The central 
governing body is charged with the duty 
of making plans and executing them. The 
method adopted for planning is the char- 
ter provision that the Board of Estimate 
and Apportionment should make a budget. 
The Board of Aldermen which formerly 
governed through its standing commit- 
tees, is retained but stripped of all but 
the power of review and approval. The 
mayor is given a seat in the Board of 
Estimate and Apportionment and in this 
manner is provided a way for responsible 
executive leadership. While the princi- 
ple of executive leadership is introduced, 
the mayor is not the responsible leader, 
the leadership being shared with three 
other executives elected by the city at 
large. 

The City of Rochester, N. Y. has se- 
cured one of the best charters so far 
adopted. It provides for a mayor, a sin- 
gle council and a Board of Estimate and 
Apportionment. The mayor is the re- 
sponsible head of the City and thus the 
principle of administrative reform and 
budget control of expenditures is secured 
through a single headed executive. 


National Municipal League 
This is a civic organization which be- 
gan a nation-wide propaganda for reform 
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in administration of municipalities. It 
has advocated in turn and in the order 
named the following: The Federal Plan; 
Commission Plan, and the Commission 
Manager Plan. As defects appeared, it 
abandoned the first in favor of the second 
and finally the second in favor of the 
third. At the present time the Commis- 
sion Manager or City Manager Plan is 
being extensively tried, the largest city 
to undertake the experiment, being Cleve- 
land, Ohio. If we are to adhere to our 
principles of democracy we must admit 
that this plan must defeat itself through 
lack of popular control. If the Manager 
Plan is to be a device to keep the leauer- 
ship of the public service out of politics, 
then there can be no popular appeal and 
no popular control. 
State Governments 
The movement to reorganize State Gov- 
ernments has centered around three types 
or forms of government, viz: The elected 
executive type; the Commission type; 
and the legislative standing committee 
type. Illinois is an example of the first 
type, the elected executive. The Wiscon- 
sin plan has led to a government of Com- 
missions while New York State is a gov- 
ernment of legislative standing commit- 
tees with Governor Smith still trying to 
force through the Legislature an execu- 
tive budget plan. A great improvement 
has been effected in all the States by the 
reorganization of the government under 
a few heads and thus doing away with 
the numerous departments and commis- 
sions which had been created from time 
to time, and by adopting some form of 
a budget to secure a control of expendi- 
tures. In each of these States the peo- 
ple have been seeking for responsible gov- 
ernment but in none has the question of 
popular control been fully met. 
The Budget System 
The attempt to make an executive re- 
sponsible through control of the purse, 
though of long standing in England has 
had little trial in this country until re- 
cent years. As indicated before there has 
been a century of struggle between those 
in favor of popular government and those 
who have stood for class rule. It is now 
recognized that there can be no reorgan- 
ization in administration without a thor- 
ough going budget system as part of the 
program. Having provided for an organ- 
ization for ministering to the public 
wants, it is equally necessary to provide 
an organization and a procedure for pop- 
ular control and the budget system is the 
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only effective means so far devised for 
that purpose. The budget is an annual 
financial program outlining the needs for 
work to be done and the amounts re- 
quired to do the work. 

Budget Acts have varied in methods of 
administration on similar lines as those 
indicated in State and Municipal admin- 
istrations. The executive budget is con- 
sidered the most effective inasmuch as it 
places the responsibility upon a single 
elected executive head of government and 
on whom the people may fix the blame 
for failure to carry out its provisions. 

Of the budget systems enacted in the 
States, those of Massachusetts and Vir- 
ginia are regarded as among the best. 
The following description of the Virginia 
Budget system is taken from an article 
by Governor Trinkle relating to that sys- 
tem. 

The Virginia Budget System 

The bill was passed by the Legislature 
in 1918 and became effective in that year. 
This.law established an executive budget 
system of an advanced type, making it 
possible to cast off the old complicated 
and inefficient method of doing business 
and to take an advanced position among 
the progressive states. 

The law designates the Governor the 
chief budget officer and thus makes him 
the actual business head of the State, as 
well as the chief executive with wide 
powers for shaping fiscal policies. All 
State Departments are required to report 
their future financial needs compared 
with past expenditures prior to the first 
of November preceding the biennial meet- 
ings of the General Assembly. For his 
guidance in framing a comprehensive pro- 
gram for submitting to the Legislature, 
the Auditor of Public Accounts is re- 
quired to furnish the Governor full in- 
formation concerning the States current 
and expected revenues, treasury balances 
and special funds. With this informa- 
tion, the Governor is able to plan an 
intelligent budget to submit to the Leg- 
islature. A director of the budget is ap- 
pointed by the Governor with such as- 
sistance as may be required to carry on 
the work. In this manner the Governor 
exercises a control over expenditures, 
creating a budget system with operating 
control as well as a planning system. The 
following provisions may be noted: The 
Governor has the power to veto any par- 
ticular item of an appropriation bill or 
may return a bill to which he objects 
only in part, and thus compel further 
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consideration of these matters before they 
become law. Provision is made also for 
co-operation with House and Senate Com- 
mittees in charge of appropriations in the 
consideration of budget estimates in or- 
der that they may be fully informed as 
to all items. The respective provinces 
of Executive and Legislature are so 
clearly defined and the method of co-oper- 
ation so open that the people can have 
no difficulty in fixing blame if political 
coniitions are invoked to vitiate the 
proper working cf the law. 

Each institution, under a monthly re- 
porting system, files with the Director of 
the Budget a statement of its disburse- 
ments, in accordance with the budget 
classification; also a statement of its ap- 
propriations and other revenues showing, 
cash balances and outstanding liabilities. 
Comparative cost studies of the institu- 
tions are also made including the value 
of supplies produced and consumed as 
well as those purchased in the open mar- 
ket. The material collected in this man- 
ner serves the purpose of assisting in the 
preparation of future estimates for budget 
making. 

Whatever the form of government it is 
clear that the budget system should be a 
part of its administration machinery as 
it provides a means of keeping a financial 
control over all departments and securing 
a government financially responsible with 
adequate publicity with reference to the 
manner of disbursing all public money. 


The Need of a Systematic Program of 
Public Improvements 

The failure in adopting proper methods 
of administration under our form of gov- 
ernment has undoubtedly had much to 
do with the lack of foresight in develop- 
ing a systematic plan of carrying out 
public improvements and devising the 
best methods for financing such improve- 
ments. In the few notable instances 
where a comprehensive plan for cities 
was adopted there has been no real ad- 
herence to its provisions. A notable ex- 
ample is furnished by our National Cap- 
itol, the City of Washington, where in 
recent years a commission was appointed 
to save the plan from further destruction, 
to provide for its future growth, and to 
preserve as much of the original plan as 
is now possible. Slowly there is growing 


in the minds of our people the need of 
some systematic plan for the orderly de- 
velopment of our towns and cities and 
for the carrying out of all great projects; 
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a definite program in State, County and 
City. 

Such a program is being adopted in 
several of our large cities and is receiv- 
ing attention in others. It is applicable 
in principle to all governments and every 
effort should be made to secure its adop- 
tion. 

A Federal Program 

The present methods making appropria- 
tions by Congress for the improvement of 
rivers and harbors and other Federal 
projects has long been the subject of crit- 
icism and condemnation. It has resulted 
in the waste of millions of dollars of 
public money, spent on projects where no 
commerce exists or is even expected to 
develop. This method of waste of ap- 
appropriations is familiarly hnown as the 
Pork Barrel. This’ situation should 
awaken our country to the necessity for 
a real plan for the development of our 
inland and coastal waterways. A Federal 
program of improvements should be made 
for the selection o: sites and tne con- 
struction of all public buildings and all 
other national projects. A Federal Plan- 
ning Board should be organized, composed 
of experts whose duties should be to 
study the needs and prepare a national 
program of work. Such a program with 
estimated costs and recommendations 
should be submitted to Congress with the 
National Budget program of needed ex- 
penditures for approval. 

The State Program 

In the last session of the New York 
State Legislature, a bill was introduced 
by the Chairman of the finances and ways 
and means committee for a systematic 
building program, so the State is at last 
to enter into a program of public build- 
ing construction. The plan is to be sub- 
mitted to the people this fall for the ap- 
proval of a bond issue of $70,000,000.00 
for construction of adequate buildings in 
the large cities of the State, for State 
hospitals and prisons and such other 
buildings as needed to meet the increas- 
ing demands of the State. 

The Municipal Program 

The need for a constructive program 
was first recognized in the large centers 
of population, the great cities where 
rapid growth and ever increasing needs 
has brought about a demand for better 
methods. A wide interest in city plan- 
ning has lately manifested itself in 
Europe and in our own country indicating 
that it is a subject which people are 
much interested in. This interest has 
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developed not only in cities but in towns 
and villages and in clusters of cities in 
the form of regional planning. There 
has been some misconception about city 
planning many believing it to be a civic 
center, or elaborate scheme of beautify- 
ing parts of cities. The true meaning is 
simply a municipal program of orderly 
development; a looking ahead into the 
needs of a city and getting ready for the 
future in all reasonable lines of growth 
and development. 


Naturally there are many elements en- 
tering into a comprehensive city plan but 
the framework or backbone of such a 
plan has been grouped around four prin- 
cipal features by Mr. Nelson P. Lewis, 
an eminent authority. These are stated 
as follows: 

(1) Transportation systems, providing 
the means for quick movement of people 
and freight in and out of the city. 

(2) The street system, by means of 
which the business is done and ready ac- 
cess provided for reaching homes and 
places of business. 

(3) The parks and recreation grounds 
provided for the health and comfort of 
the people. 

(4) The location of public buildings for 
convenience of access and for making a 


pleasing appearance upon visitors. 
Under the head of the sanitation of 
cities are grouped all those utilities that 
are necessary to protect the lives and to 
promote the health and happiness of the 


people. These will include the water sup- 
ply with filtration for all surface supplies, 
a system of sewage and drainage, as well 
as garbage and d.sposal systems. These 
must all be provided and much attention 
given to estimates of future growth in 
order to avoid expensive reconstruction 
in the future. Many other things will 
naturally suggest themselves but nearly 
all the other problems will group them- 
selves around the four principal ones 
above enumerated. 


An interesting example of the adoption 
of a building program looking far into the 
future is that adopted by the Town of 
Tonawanda, N. Y. The Town Council, 
with the assistance of engineering and 
architectural counsel, including Mr. 
George C. Diehl, Engineer for the Plan- 
ning Committee is carrying on the great- 
est program of improvements ever at- 
tempted by any town board. The fore- 
sight involved in this program is appar- 
ent when consideration is given to the 
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Niagara Frontier. Surrounded by the 
cities of Buffalo and Tonawanda both 
rapidly expanding towards the town, the 
justification for the adoption of a great 
plan is obvious. There are to be eight 
trunk line boulevards with wide pave- 
ments and a complete system of sewers 
and water supply. Provision is made for 
sewage lift stations and disposal plants 
and for water filtration. Laws have been 
enacted requiring all sub-divisions of land 
to be submitted to the engineer for ap- 
proval and also ordinances relating to 
building codes, and restrictions and gen- 
eral supervision ot all building have been 
adopted. 
Administration 

The details of any such program as out- 
lined must of necessity vary with every 
locality and the necessary agency or ma- 
chinery of government must be created to 
carry it into effect. City planning com- 
mittees, and other agencies have been 
created to meet the conditions. These 
have generally followed movements of 
civic organization which have been the 
spur applied to the governing officials. 
Administrative reform should however be 
so carried out that a permanent body with 
power to plan all city programs and exe- 
cute them is a part of the governing 
body. In New York City the Board of 
Estimate and Apportionment is such a 
body having all the necessary power to 
make such an annual program and to 
make a budget. Such an organization 
with a capable engineering staff and other 
advisors seems to be the most effective 
for permanent organization. 


Financing a Plan 


With a program for planning and exe- 
cuting public improvements there must 
be also a plan for financing it. Many 
grave errors have been made in the past 
with respect to the financial procedure 
adopted for the purpose of paying for 
needed improvements. A p.evailing idea 
has been that of leaving all or at least a 
part of such payment to the coming gen- 
erations. A sale of State Highway bonds 
for $100,000,000 for a term of 50 years is 
an instance of such ill advised and reck- 
less financing. Except for these perma- 
nent changes such as improvement in 
lines and grades, the greater part is spent 
in road surfaces which are worn out in 
10 years. The principle of keeping within 
income should be followed as far as pos- 
sible. While volumes might be written 
on this subject, the following suggestions 
are offered with respect to bonding: 
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(1) The bonding term should be limited 
to the period of usefulness of the im- 
provement. 

(2) Serial bonds should be adopted 
with annual payments of principle and in- 
terest. 

(3) Bonds should be issued for capital 
expenditures. 

(4) A policy of financing recurring an- 
nual capital outlays from current reven- 
ues. 

The principle of local assessment for 
local improvements has become well es- 
tablished because there can be no public 
improvement carried out in which there 
are not some local benefits. The owners 
of property in the immediate vicinity are 
often enriched at the expense of those 
whose property is entirely beyond the 
area so affected. The equity of this form 
of taxation has been well established. 
This plan will enable a community to put 
itself more on a cash basis. 


Much detailed study will be necessary 
to apportion the direct and indirect bene- 
fits to be derived from a particular im- 
provement. In every case it is necessary 
to determine what portion of the benefit 
obtained is strictly local and to what ex- 
tent it affects the entire district or city. 
The paving of a residential street will es- 
pecially benefit the abutting owners while 
on the other hand the widening of a street 
to relieve heavy traffic will affect a much 
larger area. 


There is another method, long in use in 
European cities, by which the expense of 
carrying out important projects in cities 
may be met in part, namely by the taking 
of more land than is needed and selling 
or leasing the remainder after the im- 
»rovements are made. This is sometimes 
referred to as the right of excess condem- 
nation. By the use of it a city takes a 
share in the values created by the im- 
provements effected. 


This principle is employed by railroad 
companies frequently in taking land. The 
extent to which shrewd investers take ad- 
vantage of opportunities to invest in lands 
affected by great city projects might be 
illustrated by many examples and it is 
believed that it will eventually become 
more the custom in this country to apply 
the principle for the benefit of the com- 
munity. 
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THE SEWAGE PROBLEM OF THE 
SANITARY DISTRICT OF 
CHICAGO 


By Langdon Pearse, Sanitary Engineer, The 
Sanitary District of Chicago, 910 S. 
Michigan Ave., Chicago, Ill. 


(Editor’s Note: Because of the alleged 
effect on lake levels, and therefore on 
navigation, of the withdrawal of water 
from Lake Michigan for diluting the sew- 
age of the Chicago district, the Chicago 
sewage problem is one of international 
interest. ) 

In the 34 years since its organization, 
the Sanitary District of Chicago has 
built the Main Drainage Channel from the 
Chicago river to Lockport, which reverses 
the flow of the Chicago river, and also 
the two Collateral ‘Channels, the North 
Shore and the Calumet. As a result, the 
sewage has been removed from the entire 
lake shore of Cook county, some 34 miles 
long. The Chicago river has also been 
widened and straightened and obstruc- 
tions removed, and new bridges built, so 
as to make a channel with a minimum 
width of 200 ft. between dock lines. 
Further, a power house has been built at 
Lockport on a fall of 34 ft. to recover the 
power running to waste, whereby elec- 
trical power is generated to light the 
streets and parks of Chicago, run the 
sewage pumping stations and treatment 
works and other municipal utilities. This 
power is a by-product solely, as the pri- 
mary object of the main channel was the 
reversal of the Chicago river and the dis- 
posal of the sewage of the Sanitary Dis- 
trict by dilution. 

Disposal by: Dilution 

The Charter of the District provides 
for the dilution of the sewage with a 
minimum ratio of 31/3 cu. ft. per sec. 
per 1,000 people. On this basis, the ca- 
pacity of the channel, namely: 10,000 cu. 
ft. per sec., would care for 3,000,000 peo- 
ple. At the present time, the population 
is in excess of 3,000,000. Further, owing 
to the steady growth of Chicago and its 
suburbs, in amount some 700,000 every 
ten years, and to the additional load pro- 
duced by the big packing house industry 
and the Corn Products Refining Company 
factory at Argo, an additional load equal 
to over 1,500,000 people has been placed 
upon the Main Channel over and above 
wastes of human origin. As a result, the 
capacity of the channel for dilution has 
been exhausted. 

Supplemental Methods of Treatment 

The Trustees of the Sanitary District 
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have long recognized the need of supple- 
mental methods of treatment to reduce 
the load upon the channel. Experimental 
work was begun in 1909 upon domestic 
sewage. This was later expanded to 
cover a comprehensive survey and experi- 
ments on the wastes from Packingtown, 
corn products at Argo and the tannery 
industry. About 3 years ago the En- 
abling Act of the Sanitary District was 
amended by the Legislature, making it 
mandatory upon the Sanitary District to 
construct sewage treatment works and 
put them in operation, beginning with 
1925, annually at the rate of 325,000 per- 
sons per year, until 60 per cent of the 
then population was cared for, or ap- 
proximately 1,800,000 people. However, 
in later negotiations subsequently con- 
ducted with the Chief of Engineers of the 
U. S. Army, a wider program of treat- 
ment was offered which would comprise 
the treatment of approximately 4,250,000 
in 1945, with a program contemplating 
the expenditure of not less than $25,000,- 
000 in every fiveyear period. Under the 
program offered, at least 1,290,000 would 
be treated in 1928. 


A Discordant Feature 


In carrying out the program, the Board 
of Trustees has been worried by one dis- 


cordant feature, that is, the amount of 
diversion from the lake. The canal was 
planned for a diversion of 10,000 second 
feet. However, at the start a permit was 
issued to the Sanitary District by the Sec- 
retary of War of flow of 4,167 c.f.s., a 
figure based solely upon the navigable 
velocities in the Chicago river, then a 
narrow, crooked stream. Since the open- 
ing of the Canal, the Sanitary District has 
spent upwards of $16,000,000 in widening 
and straightening the Chicago river and 
removing the obstructions. Believing 
that this improvement in aid of naviga- 
tion warranted an increase in the diver- 
sion, demands have been made from time 
to time to secure an increase in the per- 
mit from the Secretary of War, but with- 
out success. 

However, in order to comply with the 
requirements of the state law under 
which the district operates, the flow has 
been increased, so that at the present 
time about 8,500 c.f.s. are withdrawn. In 
1908 a friendly suit was started to de- 
termine the rights of the Secretary of 
War in connection with the construction 
of the Calumet-Sag Channel, which suit 
was later widened into injunction pro- 
ceedings to determine the legality of the 
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entire diversion. This suit was originally 
heard by Judge Landis, and upon his 
resignation from the bench was turned 
over to Judge Carpenter. Judge Carpen- 
ter recently rendered a decision enjoin- 
ing the district from taking more than 
4,167 c.f.s., but the effect and operation 
of the injunction has been stayed by su- 
persedeas during the pending of the ap- 
peal to and until the final decision of 
the Supreme Court of the United States. 
Meanwhile, as a solution of the entire 
controversy, Senator Medill McCormick 
of Illinois has introduced a Bill in the 
Senate which creates a 9-ft. waterway in 
the Illinois river and Mississippi river 
to Cairo, and further would legalize the 
diversion of 10,000 c.f.s. from Lake Michi- 
gan. The Bill further provides for the 
control of the level of the great lakes by 
regulating works at the outlet of Lake 
Erie and Lake Ontario, which works 
would be built at the expense of the Sani- 
tary District, and further for the con- 
struction of supplemental sewage treat- 
ment works, so as to reduce the load in 
25 years to one-half the present load of 
human population upon the main chan- 
nel. This is equivalent to treating the 
sewage of 4,250,000 people by 1945. 


False Claims About Lake Levels 


The agitation against the diversion of 
10,000 second feet is largely based upon 
the false premise that more water is di- 
verted from Lake Michigan than should 
be permitted to serve the best interests 
of navigation and of the port cities 
around the great lakes. The facts indi- 
cate that the lake levels are constantly 
fluctuating in accordance with the laws 
of nature. Daily and seasonal fluctua- 
tions are of far greater moment than 
any lowering of level ascribable to the 
Sanitary District diversion. 

Reducing the diversion will not cure 
the difficulties which are claimed to oc- 
cur. The only correct solution on the 
lake level proplem is the regulation of 
the outfall to hold back the excess water 
in the spring until fall. The Sanitary 
District believes that this can be done 
for around $2,500,000, and has offered to 
pay whatever the works will cost. 

The sewage treatment program upon 
which the Sanitary District is now ac- 
tively engaged is based upon a diversion 
of 10,000 ¢c.f.s. This will require an ex- 
penditure of about $100,000,000. If the 
diversion is cut to 4,167 c.f.s., an addi- 
tional expenditure of over $25,000,000 is 
needed for sewage treatment, and up- 
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wards of $100,000,000 for water filtra- 
tion. Thus an additional expenditure of 
$125,000,000 will be entailed, which will 
not help the lake level problem materi- 
ally, whereas the expenditure of only 
$2,500,000 in regulating works would do 
a real service and permit the lake levels 
to be effectively controlled. 
Treatment Works 

During all the discussion and litigation, 
the Sanitary District has been steadily 
engaged upon the problem of sewage 
treatment. The condition of the Illinois 
river demanded relief. In the sewage 
treatment program since 1909, two dis- 


tinct lines of investigation have been 
followed—one on aomestic sewage, the 
other on industrial wastes. As the en- 


gineering studies. developed, the division 
of the Sanitary District into seven ma- 
jor projects became evident (Table I), 
together with a number of isolated plants 
for outlying villages where intercepting 
sewers would be too expensive at present. 
Of the projects outlined, Morton Grove, 
Des rlaines and Calumet have been built 
and are in operation. The work on the 
North Side project is actively under way, 
the first contract having been let on Aug. 
9, 1923, for approximately $5,600,000, for 
a portion of the activated sludge plant, 
to successfully handle 800,000 people. 


Operation of Three Plants 

In the operation of the three treatment 
works, the sewage of over 156,000 people 
is being actually handled on a working 
basis. The activated sludge and sprink- 
ling filter plants produce a high grade 
effluent in which fish can live, which re- 
quires no dilution. In addition to the 
activated sludge process, material is be- 
ing recovered which is actually taken 
and used for fertilizer by various agri- 
eulturists. This material contains about 
5 per cent of nitrogen on a dry basis and 
from 2 to 4 per cent of phosphate. Grow- 
ing tests made during the past season 
indicate that this material is successful 
with many crops such as beans, corn, 
sugar beets and gladioli. Park Boards 
are trying the sludge on lawns. 

However, extended tests over many 
seasons will be required in order to dem- 
onstrate the true value of this fertilizer, 
in comparison with other standard ma- 
terials. The net result, however, has 
been an advance in the sludge problem, 
because heretofore until the activated 
‘sludge process was developed the sludge 
had such a low nitrogen content that it 
was movable with difficulty and was 
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usually dumped. Experiments are still 
being conducted on the mechanics of de- 
watering the sludge to determine the best 
way of removing the solids. In this 
work a number of types of filter press 
have been tried upon which extended data 
will be available when the time comes 
to determine the method of handling on 
a large scale. At present about two tons 
of dried activated sludge are being pro- 
duced daily, for all of which there has 
been a market. The best price obtained 
was $9.00 per ton f.o.b. cars in bags. 

In the control of the plants, a staff of 
chemists and sanitary engineers are en- 
gaged, so that from the mass of data 
accumulated each new plant can be im- 
proved. 


To sum up, therefore, at the present 
time, the Sanitary District of Chicago is 
working upon two programs: One leg- 
islative, the other constructive, with a 
view to clearing up the whole contro- 
versy which has raged for over 20 years. 
In this program it is hoped to provide 
for the utilization of the existing capacity 
in the Channel already built by a diver- 
sion of 10,000 c.f.s. The lake level prob- 
lem will be controlled and solved by the 
Regulating Works. The condition of the 
Illinois river will be wonderfully im- 
proved by the construction of sewage 
treatment works on a scale which is 
practically unpredecented. By this pro- 
gram, it would seem possible to harmon- 
ize all the conflicting interests and se- 
cure a constructive development which 
will be helpful, not only to the Illinois 
river, but to the entire basin of the great 
lakes. 

Many 


of our citizens have supposed 


‘that the Main Drainage Channel solved 


forever the problem of the treatment of 
the sewage from the Sanitary District, 
but the old Main Channel is a machine, 
and, like any other machine, has a very 
definite capacity for work. This capacity 
was exhausted several years ago, neces- 
sitating the construction of supplemental 
works. From the standpoint of the fu- 
ture, regardless of the outcome of the 
present discussions, so long as Chicago 
continues to grow, there will be a sew- 
age problem before it, necessitating every 
ten years the completion of additional 
facilities larger than are now required 
for a city of the size of Baltimore or 
Milwaukee alone. Such is the problem 


before the Board of Trustees of the Sani- 
tary District and the people of the Sani- 
tary District. 
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TABLE I.—SEWAGE WORKS OF 

Population Served 

Works 1922 1930 
Morton Grove ...... 1,127 

Des Plaines River ... 40,000 


Calumet 
Glenview . 


. 150,000 


North Side 
West Side 
Southwest 


The foregoing paper by Mr. Pearse was 
presented at the 1924 meeting of the Tl- 
linois Society of Engineers. 


DEBT FOR RURAL HIGHWAYS BUT 
SMALL PART OF TOTAL 
BONDED INDEBTED- 

NESS 


(Editor’s Note: The information given 
herewith is from an article by Henry R. 
Trumbower, Economist, U. S. Bureau of 
Public Roads, Washington, D. C., in the 
May, 1924, issue of Public Roads.) 


The attention of the public has fre- 
quently been called to the amount of out- 
standing bonds which the States and their 
several subdivisions have issued from 
time to time to meet public expenditures. 
It has been intimated that a very sub- 
stantial part of this public indebtedness 
consists of bonds issued to meet the costs 
of highway construction and improve- 
ments. An inquiry made by the United 
States Bureau of Public Roads into the 
financial status of our rural highways 
and the recent reports of the United 
States Census Bureau relative to State 
and local taxes and public indebtedness 
furnish the basis for a determination of 
the facts. An examination and analysis 
of these data prepared by governmental 
agencies show that for the country as a 
whole the indebtedness incurred on ac- 
count of rural highway expenditures ac- 
counts for but a small part of the public 
indebtedness to which the States and 
their subdivisions have obligated them- 
selves. 


At the end of 1921 the total amount of 
highway bonds outstanding was $1,222,- 
312,300. Of the whole issue 72 per cent 
are represented by local bonds, the obli- 
gations of counties, townships, and dis- 
tricts; 28 per cent are the obligations of 
State governments, as shown by the fol- 
lowing table: 
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225,000Sept. 22, 1922 
868Under construction 


800,000Under construction 
1,430,000 Future 
1,230,000 Distant future 
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THE SANITARY DISTRICT OF CHICAGO 


Date in 


Service. Type of Plant. 


Imhoff tanks, covered 
sprinkling filter and 
secondary tank. 

1/16 in. x 2 in. 
screens; grit chamber; 
activated sludge. 

1 in. screen, grit, Imhoff*. 

Imhoff tank, sprinkling 
filter, and secondary 
tank. 

Activated sludge. 

Activated sludge. 


Amount Per cent 
345,574,100 28 
876,738,200 72 

ERR ee $1,222,312,300 100 

There are only two States in the whole 
country which have no highway bonds of 
any kind outstanding, State or local. 
These are North Dakota and Vermont. 
All the other States have local bonds out- 
standing, with the exception of Colorado, 
which has issued State highway bonds 
but has no local bonds issued for that 
purpose. 


Over Half the States Have No State High- 
way Bonds Outstanding 
Over half of the States, 27 in number, 
have no State highway bonds outstand- 
ing. These States are: 


Alabama Montana 
Arizona Nebraska 
Arkansas New Jersey 
Connecticut North Dakota 
Florida Ohio 

Georgia Oklahoma 
Indiana South Carolina 
Iowa Tennessee 
Kansas Texas 
Kentucky Vermont 
Louisiana Virginia 
Minnesota Washington 
Mississippi Wisconsin 
Missouri 


New York has the largest issue out- 
standing, both State and local, amounting 
to $121,681,100; California is a close sec- 
ond with $101,258,000. 

Comparison of Highway Bonds and Total 
Indebtedness 

The United States Census Bureau has 
reported the total amount of bonds issued 
for all purposes by States, counties, and 
all other subdivisions (including cities, 
villages, townships, and school districts). 
For the year 1922, which is the closest 
information which can be compared with 
the highway indebtedness, the total in- 
debtedness, less the sinking fund assets 
set aside to meet such debts, was $8,695,- 
906,000. This total indebtedness, which 


State Bonds 
Local Bonds 
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may te regarded as the net amount, is 
divided as follows: 


Amount Per cen 


t 
$ 936,414,000 0.5 
4.5 


Counties 1,255,226,000 ) 
All other subdivisions 6,504,266,000 5.0 


Cn, ee ens $8,695,906,000 100.0 


It will be observed that by far the ma- 
jor part of this total debt, or 75 per cent, 
is the obligation of cities, villages, town- 
ships, ana school and other districts; the 
Stave and county share was but 25 per 
cent. 

In order to make a closer comparison 
with the indebtedness for highway pur- 
poses, the debt of the counties and ail 
cther subdivisions, amounting to $7,759,- 
492,000, may be called local. The direct 
coniparison follows: 


State 
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Local .. 





Total 





According to this it is shown that the 
total highway bonds of the country 
amounted to 14 per cent of the total in- 
debtedness of the States, counties, and 
other political subdivisions. 

At the end of the fiscal year, June 30, 
1923, the debt of the Federal Government 
was 22,525,773,000. Adding to this 
amount the State and local indebtedness 
we get 031,221,679,000 as the total indebt- 
edness of the country. Of this amount 
$1,222,312,300 was represented by high- 
way bonds, or 3.9 per cent. 





SAFE USE OF SEWAGE SLUDGE 
FOR FERTILIZER 


By Abel Wolman, Chief Engineer, Bureau of 
Sanitary Engineering, Maryland State De- 
partment of Health, Baltimore, Md. 

Experiments indicate that in a sewage 
sludge free to undergo normal digestion 
the typhoid fever bacilli will survive prob- 
ably less than 10 days. The speed with 
with the typhoid and dysentery bacilli 
die depends upon the moisture content 
and reaction of the soil and upon the 
nature and abundance of other flora. In 
a dry or acid soil, either moist or dry, 
most of the pathogenic bacteria will die 
within 10 days. 

It has not been possible to determine 
the length of time tuberculosis bacilli will 
survive in sewage sludge, because of the 
difficulties encountered in their isolation. 
They may have a greater viability than 
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the water-borne types. It is doubtful, 
however, that the tuberculosis bacilli 
would survive more than the 7 days di- 
gestion period established in the investi- 
gation. 

In concluding an investigation of this 
subject, I stated that “the laboratory evi- 
dence of recent date would appear to in- 
dicate that, if sewage sludge is held in a 
sludge digestion tank for a period of not 
less than 10 days, its application to the 
soil for fertilizer purposes might be car- 
ried out without detriment to the public 
health through the possible dissemination 
of vegetable born disease.” A series of 
regulations were presented to the City of 
Baltimore, after adoption by the Director 


r-—Highway bonds——\ 
Per cent 
of total 

Amount debt 
$ 345,574,100 37 
876,738,200 11 


$1,222,312,300 14 


Total 
indebtedness 
$ 936,414,000 
7,759,492,000 


$8,695,906,000 





of the State Department of Health on May 
29, 1923, covering the use of sewage sludge 
for fertilizing purposes. These regulations 
are repeated here for purposes of official 
record. 
Baltimore Regulations 

1. Omly such sludge shall be delivered 
to farmers as has been undergoing diges- 
tion for at least ten days. 


The wet sludge shall be carted in ve- 
hicles that are watertight. 

3. Sludge shall be used on ground only 
before crops are planted. It shall not be 
sprinkled over or brought in direct con- 
tact with growing vegetables. 

4. A permanent record shall be kept 
by Baltimore City of all persons obtaining 
wet digested sludge, date, location of farm 
and quantity of sludge taken. 

5. The City reserves the right to dis- 
continue at any time the distribution of 
wet sludge to any farmer. 

6. Any person found violating any of 
the above regulations shall not be allowed 
to take wet sludge from the disposal plant 
or to obtain it in any other manner. 

7. During those periods that wet 
sludge is being removed by farmers the 
City shall have such inspection of the 
farms where the sludge is used as to be 
assured that the above regulations are 
being enforced. The Sttae Department 
of Health reserves the right to review and 
change the above regulations. 

8. Every person taking wet sludge 





286 


from the disposal plant shall be supplied 
with a written statement from the City 
authorities in which shall be incorporated 
Section 1 to 6 of these regulations. 

9. All records of wet digested sludge 
distributed shall be open at all times to 
the inspection of the proper authorities. 


DESIGN AND CONSTRUCTION OF 
THE HILL-TO-HILL BRIDGE, 
BETHLEHEM, PA. 


By Frank W. Skinner, Consulting Engineer, 
20 Vesey St., New York, N. Y. 

The Hill-to-Hill bridge, chiefly of con- 
crete arch construction, serves the 70,000 
residents of the city of Bethlehem, Pa. 
It crosses the Lehigh River, Monocacy 
Creek, several streets and several lines 
of railroad tracks, gives access to the 
principal railroad stations, and provides 
direct communication between Bethle- 
hem, South Bethlehem and West Bethle- 
hem without ascending and descending 


steep grades and without dangerous grade 
crossings. 

Funds for it were provided by a bond 
issue and by generous contributions from 
the Bethlehem Steel Company, adjacent 
boroughs and companies, public subscrip- 
tions and by subscriptions from four rail- 


road companies. It was built under the 
direction of the Public Service Commis- 
sion of Bethlehem, Clarence W. Hudson, 
Engineer, and Rodgers & Haggerty, Inc., 
Contractors. 

Owing to the irregular topography at 
the site and to the various directions 
from which it was desired to admit traffic 
the bridge is of an unusual shape and 
appearance with a combination of differ- 
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ent features that were studied with the 
aim to provide an economical and har- 
monious structure of the greatest effi- 
ciency. 

General Design 

The main portion of the bridge cross- 
ing the Lehigh River and the railroad 
tracks on a tangent, is 2,085 ft. long, 63 
ft. wide, over all, and 60 ft. high, with 
11 main spans. Two of them over the 
railroad tracks have 171-ft. steel trusses 
and the others have reinforced concrete 
elliptical arches with spans up to 147 ft. 
All were designed to carry 24-ton. motor 
trucks and two lines of the heaviest mill 
and city traffic with conservative unit 
stresses and 50 per cent allowance for 
impact. 

The seven ramps affording entrance 
to the main structure at both ends and 
at intermediate points increase the total 
length to about 6,000 ft. and are made 
partly with arches and partly with beams 
and girders supported in one case on 
steel columns, but generally carried by 
concrete piers. There are in all 18 rein- 
forced concrete arch spans with clear 
widths varying from 56 ft. for some of 
the ramps, to 147 ft. 

The steel spans have special type 
trusses designed to avoid obstructing 
diagonals in the center panels where 
one span is intersected by a ramp and 
made duplicate in both spans for uni- 
formity’s sake. The piers have rock 
foundations and plain tapered shafts sur- 
mounted, according to their width, by 
single or double obelisk-like electric light 
poles of attractive concrete construction. 

The depth of the arch ring at the 
crowns varies from 15 to 30 ins. and 
each ring was concreted in from 7 to 10 














ORANGE PEEL BUCKETS IN OPERATION. 
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sections for each span and was heavily 
reinforced close to the intrados and to 
the extrados with spliced longitudinal 
rods extending into the pier masonry. 
The 107-ft. spans have 65 tons of rein- 
forcement and 690 yds. of concrete, the 
146-ft. spans, 175 tons and 1,242 yds., 
the 65-ft. spans, 45 tons and 418 yds., 
the 80-ft. spans, 60 tons and 553 yds., 
129-ft. spans, 110 tons and 830 yds., and 
56-ft. spans, 30 tons and 195 yds. The 
reinforced concrete girder spans 48 ft. 
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apart. Their combined length is 3,995 ft. 
Beyond the abutments the roadway is 
carried on solid earth fills between ver- 
tical retaining walls up to 530 ft. in 
length. 

Bids for the contract were opened June 
30, 1924, the contract was awarded to 
Rodgers & Haggerty, New York, and it 
is expected that the structure, which is 
now 90 per cent completed, will be ready 
for service early this summer. 

The construction of the bridge re- 
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ELEVATION OF TYPICAL SPAN HILL-TO-HILL BRIDGE. 


long and 24 ins. deep are slightly con- 
cave on the lower sides to resemble arch 
soffits. The continuous spandrel walls 
have vertical exterior and battered in- 
terior faces, are reinforced with %-in. 
rods and are provided with vertical ex- 
pansion joints, 25 ft. apart. 

There was required for the bridge a 
total of about 100,000 yds. of concrete 
made with proportions of 1:2:4 for arch 
rings, skewbacks, beams, girders, slabs 
and columns; 1:2%:5 for main piers, 
abutments, foundations above ground 
and spandrel walls; 1:3:5 for foundations 
below ground and one cement to three 
fine aggregate for exposed surfaces of 
sidewalks, curbs, gutters, fascia girders 
and protected steel work. The maximum 
size of aggregate was 1 in. for arch rings, 
2 ins. for plain concrete and %-in. for 
floor slabs, railings and lamp posts. 
Arches, spandrel walls and some other 
surfaces were water proofed with about 
200,000 sq. ft. of two-ply fabric and tar 
applied by the Minwax Company. 

The main spans have a 44-ft. roadway 
with two trolley tracks and two 7% ft. 
sidewalks with electric light and power 
ducts underneath. Each ramp has a con- 
crete foundation carried on solid earth 
fill between the spandrel walls. 

The South Main Street ramp, 511 ft. 
long and 38 ft. wide in the clear, is car- 
ried on plate girder spans of varying 
length up to about 100 ft. The other 
ramps have reinforced concrete columns 
and transverse girders from 15 to 30 ft. 


quired 64,000 yards of excavation, 100,000 
yds. of concrete, 34,550 yds. of backfill, 
49,400 yds. of arch and ramp fill, 160,000 
barrels of Portland cement, 90,000 yds. 
of broken stone, 60,000 yds. of sand, 1,700 
tons of reinforcement steel, 1,650 tons 
of structural steel, 23,300 sq. ft. of granite 
pavement, 230,000 sq. ft. of water proof- 
ing, 180,000 lin. ft. electric conduit, 133 
bronze lamps, 24,000 sq. ft. of steel sheet 
piles and 2,000,000 lin. ft. of wooden foun- 
dation piles. 

An old highway bridge adjacent to the 
site of this bridge was removed by the 
contractor who found that its piers, al- 
though resting on timber griilages on the 
surface of the river bed in water 4 ft. 
deep, had not been scoured by the 2-mile 
current and were still in. good condition 
after a service of probably 100 years. 
New foundations nearby were, however, 
carried down to rock bearing at a depth 
of approximately 30 ft. 

Pile Foundations 

In order to avoid deep open excavation 
between two tracks of the Lehigh Valley 
Railroad, the foundation of pier 2 is sup- 
ported on 100 reinforced concrete piles 
32 ft. long driven in a clay and gravel 
stratum. These piles have cast iron 
points and were driven by two No. 6, 
one No. 5 and one No. 7 McKiernan-Terry 
steam hammers. They weighed 7,000 Ibs. 
and struck about 60 blows per minute on 
a cushion that endured only two hours 
steady driving. The piles generally pene- 
trated about 15 ft. in 15 minutes after 
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which, unless they encountered obstruc- 
tions, they penetrated at the rate of 
about 1 ft. in five minutes and were 
driven to a refusal of 50 blows for the 
last half inch penetration. When _ ob- 
stacles were encountered a refusal of 100 
blows for the last half inch penetration 
was required. After the driving was 


completed, a groove, at cut-off elevation, 
was scored around the pile by a pneu. 
matic hammer that cut to the reinforce- 
ment bars, exposing them to action by 
torches 


the oxy-acetylene with which 
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were assembled to form complete 35x75- 
ft. cofferdams and then were successively 
driven 2 or 3 ft. each at a time by Mc- 
Kiernan-Terry No. 3 and Ingersoll Rand 
Sheeting hammers, all suspended, with- 
out leads, from derrick booms. 

The driving was done simultaneously 
with the excavation and whenever a 
boulder was encountered was stopped to 
permit the latter to be removed. The 
piles were driven at the rate of from 
10 to 20 per day. Afterwards the ex- 
terior embankment that had been filled 
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they were cut off. Afterwards the top 
of the pile was easily wedged off, the 
whole operation requiring two men’s 
work for about three hours. 

For the river falsework and for the 
foundations of the steel viaduct, about 
750 wooden piles 30 to 35 ft. long were 
driven by the number 6 and 7 McKiernan- 
Terry steam hammers suspended from 
derrick booms. For the river work the 
derrick was installed on a traveller that 
first set the pile caps and afterwards 
erected the falsework bents on them. 

Coffer Dams 

The excavations for all of the piers 
except No. 2 were carried down to solid 
rock through a stratum of gravel saturat- 
ed with ground water that flowed in 
great quantities into the deep excava- 
tions which were coffer dammed with 
14-in. arch web Lackawanna steel sheet 
piles from 40 to 45 ft. long. The piles 


CONCRETE FOR ARCHES OF MAIN SPAN. 


in around the cofferdam, was dredged up 
and placed inside the cofferdam to serve 
as backfill around the piers. Then the 
sheet piles were pulled by the McKier- 
nan-Terry hammers driving upwards 
against steel harness attached to the tops 
of the piles. They were pulled at the 
rate of about 20 per day by one hammer 
which reclaimed them in good condition 
suitable for repeated driving. 

Most of the material from the founda- 
tion excavations was handled by 13 stiff- 
leg and 4 guy derricks with 45 to 80-ft. 
booms and a Brownhoist Locomotive 
Crane with 52-ft. boom which commanded 
all parts of the work. The derricks were 
equipped with 12 Lidgerwood hoisting 
engines and 11 Lidgerwood swinging en- 
gines operating 6 Hayward orangepeel 
1 yd. buckets and 3 Hayward clam shell 
buckets. 

The material excavated from the river 
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cofferdams was dumped outside them to 
form protecting embankments, and con- 
tained sufficient fine material to seep 
into the joints and make them practically 
watertight. Great quantities of water, 
however, boiled up through the bottoms 
of the excavations and was removed by a 
large battery of pumps, some of which 
were consantly maintained in reserve. 
These included three Kingsford centrif- 
ugal pumps with 8-in. discharge used at 
piers 7, 3 and 9 and driven. by 20 and 
30 horsepower motors. Three Lawrence 
centrifugal pumps, one with 6-in. and two 
with 5-in. suctions, driven by 20 and 10 
horsepower and two Swaby centrifugal 
pumps driven by 10 horsepower motors. 
All these pump motors were of the Burke 
slip ring type operating at 1,200 r.p.m. 
with 220 volt, 60 cycle, 3-phase current. 
A 6-in. Gould centrifugal pump at pier 
3 was driven by a 50 horse power West- 
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rock. About % of the material was re- 
moved by a fleet of 20 five-yard Pierce- 
Arrow motor trucks hauling an average 
distance of about % mile to the 5-acre 
spoil bank on Sand Island, where it was 
stored to a height of about 30-ft. 

The excavated material was removed 
from the spoil bank by an Osgood Steam 
Shovel that loaded wooden. scale pans 
that were hauled to the bridge by motor 
truck, and hoisted by traveling derricks 
moving on top of the finished spandrel 
walls that swung the scale pans over 
the arches and dumped in position at 
the rate of about 250 yds per day. The 
backfill was wet down with a hose and 
tamped in 12-in. layers by 10-man gangs 
at the rate of about 250 yds. per day. 

The approach embankments were com- 
pacted by an Austin-Western, Road Ma- 
chinery Company’s 12-ton Gasoline Road 
Roller. 
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inghouse motor with Westinghouse auto- 
type starter. Two Kingsford pumps with 
10-in. suction and 8-in. discharge, driven 
by 40 horsepower General Electric mo- 
tors, were also used at piers 3 and 9. 

Part of the material was excavated 
from the foundations by an Osgood 29 
steam shovel that loaded about 1,000 cu. 
yds. of earth at pier 14 into dump trucks. 
It was afterwards transferred to the 
stone quarry and loaded 45,000 yds. of 
stone into 66-ft. end-dump mine cars. 
Eventually it was transferred to Sand 
Island and loaded about 45,000 cu. yds. 
of earth that had been stored there and 
was carried back to the bridge piers for 
backfill. 

The pier excavations were carried 
through an average depth of 10 ft. of 
loam and 10 to 15 ft. of gravel and 


through a varying depth of disintegrated 


Forms and Falsework 

The wooden forms for the piers and 
spandrel walls were made with 2x4-in. 
and 2x6 in. bevel edge planks and those 
for the spandrel walls with 1% in. tongue 
and groove boards with 2x6-in. verticals 
16-in. apart on centers and pairs of 3x6-in. 
wales 3 ft. apart vertically. They were 
braced by inclined struts and by % in. 
permanent horizontal tie rods coupled to 
short removable end sections that were 
twisted 180 degs. 12 hours after the form 
was concreted so as to facilitate their 
eventual removal. The ends of the lower 
tie rods were connected by transverse 
diagonals to anchor bolts in the arch 
rings to provide for adjusting and main- 
taining alignment. The fourth tiers of 
ties from the bottom were anchored by 
permanent diagonals to resist floating by 
the bouyancy of the wet concrete. 
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Small reinforced concrete’ brackets 
were built integral with the pier masonry 
near water level to support the vertical 
posts in the end bents of falsework for 
the river spans. These bents and adja- 
cent ones supporting the haunches of the 
arch and the umbrella tops of the piers 
were securely anchored by horizontal rods 
built into the pier shafts and afterwards 
removed. The falsework at the center of 
two of the 107-ft. spans was supported 
on the piers of the old bridge previously 
in service at this point and on both sides 
of these piers was supported on pile 
bents. The other main span falseworks 
had pile foundations supporting trans- 
verse bents of 10x10-in. vertical posts 
proportioned for 20,000-lb. loads and se- 
curely braced by 2x10-in. longitudinal and 
transverse diagonals and 4x10 in. scabs 
secured by %-in. bolts. In some cases 
the bents were supported on mud sills 
carried on 12x30-in. concrete footings and 
in other cases 15-ft. openings to allow 
passage through the falsework were 


spanned by 15-in. I-beams carrying the 
upper stories of the falsework. 

For the main spans the transverse lag- 
ging was nailed to 27 lines of longitudinal 
joists supported on 8x12-in. transverse 
caps about 6 to 8 ft. apart with wedge ad- 
justments between them and the false- 


work bents. 
Quarry 

The broken stone used in concrete was 
exceptionally uniform, hard and sharp, 
and was chijefly obtained from a lime- 
stone quarry about a mile and a half 
from the bridge site where the contrac- 
tor stripped about 3 ft. of earth with 
a scraper and developed a vertical oper- 
ating face 60-ft. high and 200-ft. long with 
a level floor from 40 to 100 ft. wide at 
the bottom. Six inch holes 15-ft. apart in 
both directions wére drilled the full 
depth of the quarry face by a Keystone 
steam drilling machine and charged with 
60 and 40 per cent Du Pont dynamite, of 
which a total of about 51,000 lbs. was 
used. 

The holes were fired in groups of 16, 
producing about 18,000 tons of rock ready 
for the crushers. A 29 Osgood and a 
40 Marion steam shovel were installed 
here and loaded the broken rock into 
12 end-dump mine cars of 66 cu. ft. ca- 
pacity that were hauled up a 250-ft. in- 
cline by a wire rope operated by a Lid- 
gerwood hoisting engine, and were 
dumped into the 24x36-in. jaws of a Tray- 
lor type A crusher supplemented by a 
size 3 and a size 6 style D, Allis Chal- 
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mers Gates gyratory crushers. The Tray- 
lor crusher was driven by a _ 75-horse- 
power General Electric slip ring motor 
and the other crushers were both driven 
by a 100 horsepower Northwestern Manu- 
facturing Company’s motor. The broken 
stone was handled by a Robbins’ belt 
conveyor and by a bucket elevator and 
was passed through a 48-in. by 12-ft. 
Traylor trunnion type revolving scalping 
screen and through a complete set of 
Allis Chalmers sizing screens. The 
scalping screen and conveyor were driven 
by a 25-horsepower General Electric slip 
ring motor. 

The screenings were sold to a concrete 
brick manufacturer and the broken stone 
was delivered in, five 5-ton automobile 
trucks to two 600-ton storage bins at the 
bridge site. The stone quarry was oper- 
ated by an average force of 28 men. Sand 
was delivered by rail and was stored in 
two 300-ton bins which, like the sand 
bins, were filled by two %-yd. Hayward 
clam shell buckets. Cement was hauled 
12 miles from the cement company’s mill 
by 5-ton automobile trucks and was 
stored in two 7,000-bag houses adjacent 
to the mixer plants. 

Mizer Plants 

The two main concrete plants were 
located on the line of the bridge about 
1,000 ft. apart so as to command all of 
the main structure between them and for 
about 700 ft. radius at each end of it. At 
each plant there were two 1l-yd. Smith 
mixers with Troy vertical engines, Smith 
automatic batch meters, water tanks, 
measuring buckets and charging hoppers. 
The aggregate and cement were placed 
in 1-yd. measuring boxes with horizontal 
marks inside to indicate the amount of 
broken stone, sand and cement required 
for the 1:3:5 mix. 

When the proportions of the mix were 
varied corresponding adjustments to the 
different sections of the measuring boxes 
were made by nailing inside of them the 
proper number of wooden. boxes, each 
having 1 cu. ft. volume and thus provid- 
ing rapid and accurate change of gauge 
without complication of operations. The 
batch meters were set for 20 revolutions 
per minute and the mixer drums were re- 
volved at least two minutes for every 
batch. The quantity of water used was 
accurately measured in accordance with 
the varying instructions of the inspect- 
ing engineer. 

Adjacent to the mixers were two Ins- 
ley steel towers, one of them 200 ft. and 
the other 240 ft. in height which were 
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connected by a cable from which Insley 
steel chutes were suspended for spouting 
the concrete. Between the two towers 
a 160-ft. auxiliary tower was erected in 
the river adjacent to the bridge and 
helped to support the cables. 

Concrete was hoisted to the tops of 
the main towers and spouted to the in- 
termediate tower to a considerable dis- 
tance from each end of the cable. Coun- 
terweighted Insley cantilever trusses 
were suspended from steel booms _ in- 
stalled on each of the towers and carried 
steel chutes through which the concrete 
was delivered to any points within their 
radius. 

On some of the ramps and approaches 
not covered by the spouting system con- 
crete was delivered in buckets hauled on 
the service tracks alongside or in, some 
cases hauled on trucks and unloaded by 
derricks into elevated receiving hoppers 
that were shifted from place to place as 
required and from which the concrete 
was spouted a short distance to the 
forms. 


On the south side of the river where 
portions of the work were inaccessible 
to the spouting system concrete was 
hauled by trucks, in bottom dump buckets 
that were handled to position by derricks 
serving the forms for the retaining wall 


in the approaches. The concrete for the 
foundations here was mixed in a portable 
machine, thus being handled independent- 
ly of the main plant. On the north side 
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of the river concrete mixed in the main 
plant was delivered by an industrial track 
installed on, the top of the two girder 
spans and was spouted to position in the 
bridge floor. 

The coping was cast in steel forms that 
were erected and stripped by a small der- 
rick installed on an automobile truck. 
The railings were cast in about 300 lin. 
ft. of wooden forms that were used many 
times over. 

Concreting of the foundations was com- 
menced December 14, 1921, and in about 
one month was discontinued for the win- 
ter, resumed March 15, 1922, and con- 
tinued during favorable weather until the 
work was virtually completed. All of the 
concrete for the main piers and arches 
was spouted from the tower and suspen- 
sion cable system. The umbrella tops 
of the piers were cast integral with their 
shafts forming at their skew back ends 
construction, joints with the arch rings. 

The thicknesses of the arch rings at the 
lower ends were so great that there was 
abundance of space in the forms for men 
to enter and properly work the wet con- 
crete around the large number of rein- 
forcement bars assembled there. The 
largest umbrella top contained about 550 
yds. of concrete which was poured in a 
continuous 24-hour operation. 

The largest continuous concrete opera- 
tion was the placing of 944 yds., spouted 
into position in 36 hours; the largest 
quantity placed continuously in one form 
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by buckets was 958 yds. in 24 hours; the 
maximum amount of concrete placed in 
one month was 8,723 yds. 

The maximum force employed was 
more than, 400 men and in June, 1923, in- 
cluded 15 executives, 10 office men, 13 
engineers and assistant engineers, 4 
draftsmen, 12 store yard men, 15 me- 
chanical tower men, 84 carpenters, 60 
carpenter’s laborers, 60 concrete men, 20 
concrete laborers, 28 quarry men, 17 
chauffeurs and garage men and 60 mis- 
cellaneous employes. Construction work 
was in charge of Walter Caccia, Resident 
Engineer for the contractor, Rogers & 
Haggerty, Inc. 





PLEA FOR UNIFORM CONSTRUC- 
TION CONTRACTS 


By R. C. Marshall, Jr., General Manager, 
Associated General Contractors, 
Washington, D. C. 

The attention of Congress was called 
about two years ago to the fact that some 
fifty or sixty governmental bureaus hand- 
ling construction work were using about 
fifty-seven different varieties of contracts 
in executing their projects, and were do- 
ing so, much to the disadvantage of the 
government. At first this great variety 
of legal instruments was regarded as 


merely a harmless display of individual- 


ism among officials, or even perhaps a 
commendable effort to promote the wel- 
fare of each bureau, but upon closer in- 
vestigation, it was found to have created 
a serious problem in the conduct of fed- 
eral construction. 

Had the different contracting practices 
established throughout these many bu- 
reaus been due entirely to the contract 
forms in use, correction of the situation 
might have been comparatively simple, 
but it was found that many laws govern- 
ing construction in one or another depart- 
ment had found their way into the Fed- 
eral Statutes, until the governing regu- 
lations were a conglomeration of special 
conditions. 

Lack of Uniformity in Contracts 
Increases Costs « 

Consequently construction companies 
could not know the administrative prac- 
tices of every bureau or conduct their 
business to serve economically the special 
requirements of so many agencies. Many 
contingencies, not common to commercial 
work, were introduced into government 
construction and the inevitable result was 
higher construction cost. The construc- 
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tion company possibly could not lay its 
finger on the exact items of additional 
expense, but it knew from costly experi- 
ence that a federal job, bid at commercial 
prices for the same sort of work, was 
likely to prove a losing proposition. 

When the regulations and administra- 
tion governing construction vary among 
different agencies, it is inevitable that 
some of these agencies hold forth greater 
inducements to commercial organizations 
than those offered by some others. Under 
such circumstances it was to be expected, 
therefore, that certain bureaus and de- 
partments of the government received 
keener competition for their projects than 
others, and that prices for similar types 
of construction were also inclined to 
vary. 

Incident to this condition, government 
officials found that certain bureaus dealt 
with a number of construction companies 
who submitted proposals for practically 
any project to be constructed, but that 
these companies apparently would not bid 
on work under another bureau where 
they did not know the practice. 

When it was found that many well- 
known construction companies had with- 
drawn from government work and did 
not desire to submit proposals, it dawned 
upon the federal authorities that some- 
thing might be wrong with the system. 
Therefore, an inquiry was sent to a great 
number of construction companies and 
needless to say these companies advised 
the authorities then that their suspicions 
were correct. 

The business principles governing the 
conducts of construction work were found 
to have created a situation analogous to 
that which would exist if each division 
in any army were governed by a separate 
set of army regulations. Some two or 
three hundred laws and departmental rul- 
ings made it practically impossible for a 
construction company to anticipate, when 
dealing with the government, just what it 
might expect in administration of the 
work, and the contingencies thus created 
were incompatible with the business poli- 
cies of many concerns. 

Standardizing Government Contracts 


As a result of the conditions here men- 
tioned, a special agency was created un- 
der the Bureau of the Budget, known as 
the Interdepartmental Board of Contracts 
and Adjustments, which is now working 
on the standardization of government con- 
tracts, and seeking to eliminate unnec- 
essary special regulations. This Board 
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has stated its intention to bring govern- 
mental contracting practice as closely in 
line with commercial practice as existing 
law will permit and then to recommend 
revisions and codification of federal con- 
tract statutes. Through such procedure 
which is regarded as essentially in the 
interest of the government, it is proposed 
to adopt uniform regulations that will en- 
able the government to compete favorably 
with private and quasi-public institutions. 

For two years the Interdepartmental 
Board has worked steadily toward its 
stated objectives. After receiving com- 
ment from practically the entire commer- 
cial world it has developed a standard 
construction contract, which is to replace 
the many forms now in use. This docu- 
ment which is practically completed, rep- 
resents a great stride in commercial 
equity and will undoubtedly bring back 
into government work many companies 
who have left this field, because of its 
entangling alliances. 

While the standard contract represents 
a noteworthy accomplishment, a more gi- 
gantic task is being carried out by the 
Board in its formulation of a body of con- 
tract laws. For a year and a half it has 
been studying existing statutes and draft- 
ing substitutions for many that have 
long ago served their useful purpose. The 
work is nearing completion and possibly 
during the present year may be in shape 
for transmittal to Congress. 

Whether the Interdepartmental Board 
can induce some of the lawmakers on 
Capitol Hill to center their attention on 
the value of this work to the exclusion 
of individual interest remains yet to be 
seen, but the opportunity will probably 
come for every citizen, interested in the 
construction industry and in the welfare 
of federal public work to stand behind 
this Board and help guide its recom- 
mendations through much political fog. 

When the new government contract has 
been placed in use, those commercial or- 
ganizations dealing with a federal agency, 
will doubtless find that many practices 
long-branded as ethically and economic- 
ally unsound, have gone to the scrap 
heap. In their place will be found, if the 
intention of the Interdepartmental Board 
is carried out, a revised code of practice 
compatible with the established princi- 
ples of business. 


Recognizing Business Principles 


Many public officials as well as con- 
tractors have begun to realize that the 
interest of the buyer, as the interest of 
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the seller, is best served when their mu- 
tual obligations are in line with sound 
economics, and unencumbered by queer 
stipulations impossible of fulfillment. 
Probably in no other field has there been 
such utter disregard, or possibly igno- 
rance, of economic laws as in the field of 
contracting and yet no other industry is 
so completely dominated by these laws or 
as sensitive to their action. Such a con- 
dition is inevitable in any industry that 
co-ordinates the products from numerous 
others. 

It is therefore especially desirable that 
contracts governing construction should 
be made compatible with the great body 
of recognized business principles, com- 
monly designated as accepted commercial 
practice. When this has been accom- 
plished the country will then have a code 
of contracting, much less beset with law- 
suits than at present and much more 
formidable to the party acting in bad 
faith who seeks a recovery through some 
legal technicality. 

Unless it is desired to deny the estab- 
lished order of business and take issue 
with the best business code that human 
minds have been able to devise, construc- 
tion contracts like those of other indus- 
tries should be an expression of this code. 
Failure to recognize this fact on the part 
of one or another element constituting 
the industry is undoubtedly the basic 
cause of much public criticism. 


State Highway Contracts 


In one spot or another, the hundreds 
of individually drawn construction con- 
tracts have been out of line with sound 
commercial practice and the result has 
been to place a premium on gambling 
rather than upon efficient construction 
service. Such a condition was found by 
the Interdepartmental Board to prevail 
with respect to government contracts and 
a like situation appears to exist in the 
48 states engaged in highway construc- 
tion. 

This condition is by no means the fault 
of state highway engineers, but is rather 
a heritage left them by more or less well 
meaning politicians, aided and abetted by 
the legal mind. Neither of these has been 
accused of long range vision in matters 
of sound economics, but they have blindly 
sought to gain the utmost for an individ- 
ual interest without actually reckoning 
the cost. Therefore, the State Highway 
Departments are faced with the same 


problem that faced the Interdepartmental 
Board; namely, to find a means whereby 
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they can protect the interest of the state 
without smashing the accepted rules of 
business and losing the benefit of intelli- 
gent competition. Competition of one sort 
they have had in abundance, but igno- 
rant competition by inexperienced con- 
cerns has about demonstrated its useless- 
ness to those who buy as well as to those 
who sell; and it is probable that no one 
will bear more ready testimony to this 
fact than the highway engineer. 
Protective Clauses 

As one reads through the various con- 
tract forms used for highways and other 
public works construction, it is almost 
possible to trace certain provisions back 
to certain legal decisions against the state 
which prompted the inclusion of these 
provisions. Often some special condition 
has arisen which was not contemplated 
by the contract and probably could not 
have been foreseen and which, therefore, 
resulted in a claim for compensation. As 
public agencies naturally do not desire to 
pay such extras they have frequently 
tried to spike all claims through the use 
of some special provision. In this man- 
ner public contracts have been cluttered 
up with innumerable provisions ordi- 
narily unnecessary, but which inevitably 
add to the cost of construction as well as 
to the hazard involved. 


Stern protective clauses in the public 
contracts are undoubtedly necessary, but 
before such clauses are incorporated cog- 
nizance should be taken of one very im- 


portant point, namely, that once these 
clauses are included there, action gen- 
erally becomes not optional with the pub- 
lic official, but mandatory. Under such 
circumstances, he finds himself often ob- 
liged to carry out the letter of the con- 
tract in a manner that he knows to be 
inequitable, but which he is duty bound 
to follow. 

Drastie protective clauses of this nature 
are frequently found in railroad construc- 
tion contracts, but the freedom exercised 
by the railroad engineer in making ad- 
justment and administering the work in 
accordance with his judgment has rend- 
ered them inactive. However, in a public 
contract where such clauses are usually 
mandatory they are bound to increase the 
cost of doing business. 

Relation Between Costs and Contract 

Provisions 

Within recent years, some cognizance 
has been taken of the fact that construc- 
tion inseparably linked with 
the form government execu- 


costs are 
of contract 
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tion of the work; this is due in great 
part to the two distinctive functions rend- 
ered by construction companies, namely, 
that actually executing the projects and 
that of insuring the owner against many 
contingencies which no construction com- 
pany can control. It may be that this 
dual function of the contractor is an ad- 
visable combination, but viewing it 
merely from the angle of construction 
costs, it constitutes an expensive proced- 
ure. If some pioneer engineer were to 
separate these contingencies in his mind 
from the actual cost, let the state assume 
those most remote as a possible occur- 
rence, then call for bids for the actual 
construction work and another bid for as- 
suming the contingencies, he would prob- 
ably find that the cost of constructing 
highways as well as the prices bid, had 
materially declined. 

This phase of contract proposition, how- 
ever, is somewhat aside from the matter 
of uniform documents. The intention of 
this discussion is not to touch upon these 
points wherein practically all highway 
contracts could well be modified, but 
rather to treat of the irregularities and 
differences that constitute a derogatory 
influence. 3y this is meant the use of 
a particular stipulation in one state and 
not in another which makes construction 
work in one of them less attractive to 
a responsible company. 

Quantities 

An illustration of this point is afforded 
by a certain provision now used in a 
number of states, but which has been dis- 
carded in others. It states that the quan- 
tities upon which the contractor is to bid 
are only approximate and for the purpose 
of comparing proposals, and that the state 
reserves the right to increase or decrease 
the quantities as it sees fit or to omit any 
of them altogether. 

As each unit of work must carry its 
proportional share of overhead, the omis- 
sion of any of these items means that 
whatever overhead was distributed to 
such items in the estimate will stand as 
direct loss to the construction company. 
In other words, the bidder is required not 
only to guarantee the accuracy of the 
department’s estimate, but is also re- 
quired to gamble on whether the depart- 
ment will change its mind and eliminate 
a portion of the work. 

In some states it has been recognized 
that this sort of stipulation necessitates 
a contingency allowance or that protec- 
tion must be sought otherwise in the so- 
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called unbalanced bid. Consequently they 
have limited the amount that the work 
can be changed without a correction of 
unit price. 

Assuming for the sake of illustration 
that the state of Illinois has the unquali- 
fied provision mentioned and that the 
state of Indiana guarantees the acuracy 
of estimates and guarantees that it will 
perform the work shown in the proposal. 
The Indiana contract will then eliminate 
the contingent charge and the construc- 
tion company has to contend merely with 
the physical problems of the work so far 
as this particular provision is concerned. 
The obvious tendency would be for con- 
tractors to seek work in those states 
where they were obliged to do the least 
amount of gambling. 


Bad Contract Provisions Keep Costs High 


There are probably twenty other com- 
mon highway provisions, which react in 
the manner here cited, against the defla- 
tion of construction costs. Some states 
separate maintenance from construction 
and accept the work by sections when 
completed. This practice, like reduction 
of retained percentage to a safe mini- 
mum, cuts down interest charges and also 
reduces the actual working force required. 
Some states make adjustments for delays 
which their own actions occasion wiping 
out another intangible expense. Mate- 
rials delivered are paid for in a consid- 
erable number of states, thus encouraging 
accumulation of stocks and continuous 
operation. To these points may be added 
numerous others which have been under 
discussion by engineers and contractors 
for the past three years. 

An important step toward unifying 
practice in these matters was taken at 
Kansas City about a year ago when a 
committee of the American Association 
of State Highway Officials and one of the 
Associated General Contractors after in- 
vestigating the economics involved made 
joint recommendations upon some twenty- 
five or thirty points relating to contract- 
ing practices. From the engineer’s point 
of view adoption of these principles would 
benefit the state, not only by solving cer- 
tain difficulties of administration, but also 
by effecting a reduction of cost. In the 
report issued by the Joint Committee, 


every principle is accompanied by a state- 
ment of the reason for its approval which 
in every case is one of economics. Though 
this declaration of principies represents 
but a step towards standardization so far, 
it could through 


universal application 
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produce considerable uniformity in high- 
way contracts. 

If state highway contracts could be 
formulated in every state from provisions 
that have been subject to the test of 
sound economics as well as the test of 
law, it would undoubtedly encourage effi- 
ciency and increase the longevity of those 
companies engaged in construction. The 
death rates of tnese companies are in no 
small measure due to the different gov- 
erning principles encountered when they 
attempt to carry on work in a state with 
which they are unfamiliar, and a new 
flock of road builders every season does 
not reduce the cost of roads. 

At the present time, construction com- 
panies building highways are, in effect, 
engaged in interstate commerce. Numer- 
ous variations in the rules of business 
which they encounter in the different 
states create a doubt as to the actual 
requirements of the different localities 
and retards the progress of accurate esti- 
mating and accounting. Many engineer- 
ing contracts and possibly highway con- 
tracts contain provisions contrary to the 
common law and which will not stand 
before a court. These clauses encourage 
irresponsible companies to create dissen- 
tion and attempt a legal battle that may 
be won on a technicality. It would seem 
in the interest of a state for highway 
engineers to cast out any uneconomic re- 
quirements of specification and to estab- 
lish uniform contractual relations. ‘Con- 
tracters could then operate freely in new 
territory, without running amuck with 
unusual local requirements as now com- 
monly occurs. 


To accomplish this, might necessitate 
changes of contract provisions which in 
certain states appear necessary for ade- 
quate protection. If this be the case, the 
problem is then to find a means whereby 
responsible companies can deal with the 
departments as they deal with other in- 
dustries, so long as their obligations are 
executed in good faith. 

Protecting the Public Against Bad Faith 

It will necessitate providing a means 
whereby the department may protect it- 
self against bad faith in a manner swift 
and sure. In other words an effort should 
be made through the administration and 
through the contract forms to make this 
highway industry an attractive field for 
the right sort of operators and to elimi- 
nate swiltly and surely the man who at- 
tempts to dodge his obligations. This 
can be brought about to a great extent 
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by uniform contracting principles, which 
most certainly will constitute a public 
service. 

There is another side to this question, 
however, which is probably as important 
as the factor of economics. Uniform con- 
tracts would tend to establish customs 
and precedents in contractual relations 
that would serve in much the same Ca- 
pacity as a body of common law. They 
would constitute a practical code which 
would become generally known to con- 
tractors, professional men and to some 
extent by the public and would enable all 
parties more clearly to understand the 
obligations they must perform and a per- 
formance that they have a right to expect. 

In so far as highway construction is 
concerned, there appears no sound rea- 
son for continuing a multitude of differ- 
ent obligations covering the same type of 
work—except, of course, where existing 
statutes interfere. In fact, there is no 
useful purpose served by the multiplicity 
of state construction laws. Many of these 
statutes, like regulations in the govern- 


ment bureaus, having long since served 


their usefulness, could profitably be re- 
vised or repealed. 
Formulating a Construction Code 


It is unfortunate that the construction 
world has not long ago formulated its 
code of contracting practices, but at the 
same time it is fortunate that nine large 
national associations of engineers, archi- 
tects and contractors, operating through 
the Joint Conference on Standard Con- 
struction Contracts at Washington, have 
practically reached an agreement on such 
a code. For over two years this body has 
been working on the subject and within 
the present year is expected to give the 
results of its labors to the public. 

Even before the Joint Conference had 
reached agreement on all major points in- 
volved it furnished valuable assistance to 
the government in enunciating sound 
principles. The mature thought of this 
conference, could also with active sup- 
port from highway departments, formu- 
late sound contracting practice for high- 
ways and other public construction. The 
American Association of State Highway 
Officials has been participating in the con- 
ference and throughout the sessions its 
representatives have given the benefit of 
their judgment from the viewpoint ot 
highway officials. 

No attempt has yet been made to form- 
ulate a contract for public works, but if 
highway officials will undertake this task 
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either through the joint conference at 
Washington or their own association, 
they will pave the way for an important 
public service. 

The foregoing address by Mr. Marshall 
was presented at the 1924 meeting of the 
American Road Builders Association. 


ACTIVITY IN MUNICIPAL BOND 
MARKET 


April is generally an active month in 
the municipal bond market, since it is 
the season of the year when work on 
public improvement programs gets under 
way throughout the country and bond 
issues voted to finance public work must 
be marketed. 

This year, reports The Daily Bond 
Buyer, of New York, the April issuance 
of state, county and municipal bonds 
reached a total of $121,295,680, which is 
the largest monthly output of such bonds 
recorded so far this year and exceeds the 
total for the corresponding month of 
1923 by $32,000,000. 

Due to fundamental conditions in the 
money and securities markets, there has 
been a steady demand for these new se- 
curity issues with prices slightly ad- 
vanced over the level of the earlier 
months of the year. 

The following table, compiled by The 
Daily Bond Buyer, of New York, shows 
the sales of state and municipal bonds in 
April and the four months ended April 
30 for ten years: 

Four mos. 
April end. Apr. 30 
$121,295,680 $410,524,739 
89,030,844 342,666,184 
147,300,292 439,984,493 
94,052,250 305,595,412 
63,102,486 259,768,086 
64,358,953 167,324,176 
13,962,459 81,967,731 
62,454,686 162,112,754 
87,590,745 208,040,243 
27 096,703 166,304,201 


OHIO ADOPTS NEW BRICK HIGH- 
WAY STANDARDS 


After a thorough investigation of vari- 
ous types of construction used in the lay- 
ing of vitrified brick pavements, Mr. A. 
Stellhorn, chief engineer of the Bureau 
of Construction of the Ohio Department 
of Highways and Public Works has is- 
sued an order to all district state engi- 
neers and other officials to the effect that 
in the future it will be the policy of the 
state highway department to use 3-in. 
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vertical fibre lugless brick on all stand- 
ard construction. 

Following is Mr. Stellhorn’s order in 
part: 

“It has been decided that in the future 
it will be the policy of the State High- 
way Department of Ohio to use 3-in: ver- 
tical fibre lugless brick on all standard 
construction, and unless the traffic is ex- 
tremely heavy or other conditions out of 
the ordinary, No. 3% or 4-in. brick will 
be used. 

“The investigations carried on by the 
State Highway Department indicate that 
if the foundation is ample a 3-in. brick 
properly laid and filled will carry all 
modern traffic wihch a highway can be 
subjected to within the limits of the load 
laws. 

“It might be well to add that in the 
construction of 3-in. brick pavements ex- 
treme care should be taken to properly 
fill the joints. The statement applies not 
only to squeegeeing operations but also 
to the heating of the asphalt. 

“You will realize that in changing our 
standards it is extremely important that 
the workmanship be absolutely first class 
so that if any defects are noted they can 
be charged against that portion of the 
construction which should bear them and 
can not be charged against defective 
workmanship.” 


tee 
++ 
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THE COEFFICIENT OF RUN-OFF IN 
STORM SEWER DESIGN 


By Le Roy K. Sherman, President Randolph- 
Perkins Co., Consulting Engineers, 1210 
First National Bank Bldg., Chicago, 

Til. 


The object of this article is to describe 
a procedure for determining the percent- 
age “C” of rainfall run-off for sewered 
areas by the rational method whereby 
Q—CIA, “Q” being the run-off from the 
area in cubic feet per second, “A”, the 
area in question in acres, and “I”, the 
average intensity of rainfall, in inches 
per hour, for the time of concentration 
“T” for particular area in question. 

The percentage of run-off, or coefficient 
“C”, is obtained from observed experimen- 
tal data. It is common practice among 
engineers when designing for storm sewer 
capacity, to review the somewhat meager 
available data and from this, either di- 
rectly or by analogy, adopt a coefficient 
“C” derived from a similar drainage area. 

It is the writer’s experience, that a 
more reliable figure for the coefficient of 
run-off “C’ can be secured by a separate 
analysis of the available data on run-off 
from the pervious and impervious sur- 
faces. This separate analysis of run- 
offs was used by W. W. Horner of St. 
Louis, in 1910, but since that time several 
investigations have been made so that 


FIGURE 1. 
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the separate analysis can be applied more 
definitely. 
Review of Conclusions Relative to ‘“C” 

Before describing the derivation of the 
run-off coefficient “C” by the separate 
analysis, let us review some of the con- 
clusions relating to “C’” which have been 
acquired through the above mentioned 
investigations. 

(1) The percentage of run-off, or co- 
efficient “C” varies with the percentage 
of impervious surface, the character and 
condition of the soil, the amount of vege- 
tation, and the time of concentration as 
affected by the surface slopes and size and 
shape of the drainage area. 

(2) “Variation in surface slopes are 
of much less importance as affecting run- 
off than are variations in vegetable cover 
and character and condition of soil.’”’ The 
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average annual run-off from small plots 
of ground were: 
Run-off from sod, 3.2% of rainfall. 
Run-off from bare soil, 22.2% of rainfall. 
(3) “Rate of percolation, where sur- 
face soil is saturated, increases as the 
rate’ of rainfall increases, the variation 
being according to a straight line equa- 
tion, and the rate of increase being pro- 
portionately greater for loose, loamy soils 
than for heavy clay soils,” as shown by 
the following sprinkling experiments: 
Loose, bare soil, saturated, intermittent 
sprinkling: 
1 in. per hr. rain=% in. per hr. run-off 
3 in. per hr. rain=1.7 in. per hr. run-off 
saturated, continu- 


Packed, bare soil, 
ous sprinkling. 
1 in. per hr. rain=% 


in. per hr. run-off 


FIGURE 2. 
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3 in. per hr. rain —=2.7 in. per hr. run-off 

Same, not saturated: 

3 in. per hr. rain=—2 to 2% in. run-off.” 

(Miami Conservancy District, Techni- 
cal Reports, Part Hight, 1921). 

(4) “The change in percentage of run- 
off is quite marked during the first 30 to 
60 minutes and is comparatively slight 
thereafter.” 

(W. W. Horner, Municipal and County 
Engineering, Nov. 1922). 

This applies to impervious surfaces and 
to hard, bare soils or saturated ground. 
For pervious soils, the coefficient of run- 
off appears to be almost constant after the 
first 20 to 30 minutes. 

(5) The coefficient of run-off for any 
drainage area is made up of the sum of 
the weighted coefficients of the pervious 
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and the impervious portions of the drain- 
age area: 
Let c—Coefficient of run-off for the im- 
pervious portion. 
Let c’—Coefficient of run-off for the per- 
vious portion. 
Let C—Coefficient of run-off for the whole 
drainage area. 
Then C=—e X percentage of impervious 
portion + c’ X (100-percentage of imper- 
vious portion.) For example: 
C—0.54 
e’—0.165 
Impervious portion—=15% of 
Then C—0.22 
0.54 *0.15—0.08 
0.165 X0.85—0.14 


C—0.22 


drain. area 


+ TT 
$444 
4 


+ 
} 


FIGURE 3. 
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The value of c, the coefficient of run- 
off from the impervious portion, varies 
only with the time of concentration and 
the surface slope and is not affected by 
character of soil. 

Therefore, a proportionate value of c 
can be readily determined. The forego- 
ing relationship offers a way for comput- 
ing c’, the coefficient of run-off from the 
pervious portion, when the data gives C, 
the coefficient of run-off from the entire, 
unsegregated drainage area. 

(6) The product “CI” decreases with 
the time of concentration. This condition 
limits the rate of increase of “C’” and fur- 
nishes a check on suggested values of ‘“‘C’’. 

Fig. 1 is a diagram showing the varia- 
tion of coefficients of run-off with increase 
of time of concentration or duration of 
rainfall. Curve A is for impervious area 
with an average surface slope of 0.5%. 
Curve B is for pervious, or unimproved 
area, with the same surface slope of 0.5%. 
The particular area is at Hinsdale, IIli- 
nois, which has a loam and loose clay 
soil, well covered with vegetation. Curves 
C and D are for Terre Haute, Indiana, 
with an average flat surface slope of 
0.05%, and a very porous gravel sub-soil. 
The upper curves A and C, for 100% im- 
pervious surface, are derived by analogy 
from the data of W. W. Horner, (Munici- 
pal and County Engineering, November, 
1922) on hard, bare ground. The lower 
curves B and D, for unimproved or per- 
vious surface, are derived, by the pro- 
cedure given in the foregoing paragraph 
4, from data listed on observed coefficients 
or run-off in “Design of Sewers,” by Met- 
calf and Eddy, and other data by J. W. 


AVERAGE 
LIGHT 
% Run-off 
from perv. 
Surface 


CASE 2. CURVES A AND B. 
% Run-off 
from Imp. 

Surface 
30 


Duration 
5 min. 
10 
15 
20 
30 
50 
60 
120 
180 


ole & coo 
Sill me 100 00 
AAAAVMIODS 


rm 
os 


90 


CASE 3. 

: % Run-off 

from Imp. from perv. 
Surface Surface 


57 4 


8 
10 


Run-off 


Duration 

5 min. 

10 65 

15 70 
20 73 11 
30 76 12 
50 8 ‘ 
60 9 
120 84 
180 90 
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Schlick in Proceedings of Iowa Engineer- 
ing Society, 1923, and by the writer at 
Terre Haute, Indiana, in 1923. 

From the curves in Fig. 1, we can tab- 
ulate the combined coefficients of run-off 
for any percentage of impervious area. 
Such tabulations are as shown below. 


These tablulations are shown in dia- 
gram form in Figs. 2 and 3. 

For comparison, coefficients derived 
from the diagrams are tabulated with the 
observed coefficients. (See p. 301.) 


The data is arranged in the order of 
percentage of impervious surface which 
is the largest single controlling factor. 

I consider that the run-off coefficient 
diagrams, Figs. 2 and 3, when applied 
with experienced judgment, furnish a use- 
ful guide, in the absence of more specific 
data, for determining run-off. These dia- 
grams are more reliable for drainage 
areas where the percentage of impervious- 
ness is less than 50%, and for localities 
included in Myers’ group 3, with storm 
intensities included within a five year 
maximum frequency. 

No attempt is made in this article to 
produce a new formula for run-off or to 
standardize conclusions. From the very 
nature of the problem of storm water sewer 
design, this is impracticable. The run- 
off coefficient, in any single drainage area, 
varies greatly. It may range from a nor- 
mal of 0.20 up to 0.80 under abnormal 
and infrequent conditions when very 
heavy storms fall upon a super-saturated 
or ice-coated soil. Many districts do not 
warrant the expense of sewer sizes suf- 
ficient to carry these extreme storm peaks. 


SLOPE 0.5 PER CENT. SOIL, LOAM AND 
CLAY. 
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COMPARISON OF OBSERVED COEFFICIENTS OF RUN-OFF WITH COEFFICIENTS 
FROM DIAGRAMS 2 AND 3 








Time 
%, Imp. Min. 
1—Iowa 0 180 
1—Iowa 0 180 
1—Iowa 0 180 
1—Iowa : 0 180 
| | ne 7.6 120 
3—Winnetka, IIl. .................. 10 60 
4—Rochester, N. Y. ............ 15 44 
5—Manchester, Eng. ............ 18 12 
6—Terre Haute, Ind............. 18.5 70 
6—Terre Haute, Ind@............. 18.5 70 
7—Evanston, IIl. .................... 20 40 
ae a | | oes 22 55 
9—Newton, Mass. .................. 23 20 
10—Cambridge, Mass. 28 20 
11—Cambridge, Mass. ...... 29 40 
12—Rochester, N. Y. ... .- 30 26 
13—Rochester, N. Y..............--- 30 24 
14—Providence, R. I............... 34 24 
15—Milwaukee, Wis. ............ 35 80 
16—Cambridge, Mass. ............ 36 20 
17—Lowtevilte, Hy. ..--.-.-:-..----.- 36 80 
18—Rochester, N. Y...........-..- 38 23 
19—Rochester, N._ Y...........---- 38 16 
20—Washington, D. C............. 60 25 
21—Wilmington, Del. ............ 65 20 
22—Philadelphia, Pa. ............ 67 40 
23—New York, N. Y........-.-.<-- 90 15 
34-—Birgh, Wing. .«..................... 100 10 





It is a problem of economics and insur- 
ance that the skilled engineer must apply 
to each individual case. 

The fact that such judgment must be 
used in sewer design, does not, however, 
mean that sensible results can be secured 
by offhand conclusion, even by an ex- 
pert; rather it emphasizes the need for 
the logical and scientific analysis which 
we have suggested. 





THE ESTABLISHMENT OF ENGI. 
NEERING STANDARDS FOR 
MUNICIPAL FIRE FIGHTING 

FACILITIES 


By Clarence Goldsmith, Assistant Chief En- 
gineer, National Board of Fire Under- 
writers, 209 W. Jackson Blwd., 
Chicago, Iil. 

The general subject of standardization 
has been receiving the attention which it 
merits in recent years, having attained a 
considerable impetus during the World 
War. The establishment of the major 
portion of standards devolves directly or 
indirectly on the engineer as he by train- 
ing and experience possesses the knowl- 
edge to develop them, and he naturally 
approaches the innumerable problems in- 
volved with enthusiasm, as none other 
can appreciate the value of standardiza- 
tion from the standpoint of economy and 
efficiency as fully as he. 

Principal Facilities Involved 

It has only been during the past score 
of years that the problems involved in 
connection with municipal fire-fighting 


Diagram 
Obs. C Diagram C Used 

-037 
-057 
.093 
.096 .10 3 
17 14 3 
22 20 2 
.16 21 2 
20to .29 20 2 
24 20 3 
16to .24 20 3 
22 23 2 
23 .20 3 
28to .43 20 2 
14to .50 28 2 
9 21 3 
.26 -29 2 
37 32 2 
30 $2 2 
38 .37 2 
23 to .62 34 2 
.32 +! 3 
35 .36 2 
32 .33 2 
-48 to 1.00 -49 2 
Pe 51 2 
-70 to 1.74 -55 2 
.36to 4 64 2 

9 


-96 to 1.26 -65 


facilities have received any considerable 
attention of engineers. The principal 
facilities involved are the water supply, 
fire department, and fire alarm, and the 
requirements imposed on these are de- 
pendent to a greater or lesser degree on 
the building laws, ordinances governing 
the hazards, and the existing structural 
conditions, and these in turn, on the func- 
tioning of the police department. 


Prior to that time the water supply had 
necessarily received the attention of the 
engineer on account of the problems in- 
volved, but only minor consideration was 
given to the fire protection requirements, 
perhaps mainly because no uniform re- 
quirements had been established. The de- 
velopment of fire departments was simi- 
lar to Topsy—they ‘just growed.” Fire 
alarm systems were developed princi- 
pally by the several manufacturers en- 
gaged in the building of instruments and 
their sale and installation. Building laws 
were brief, and did not keep pace with 
the development of the building art. Nu- 
merous new hazards developed much in 
advance of the ordinances to safeguard 
them. 


The Baltimore Conflagration of 1904 
brought home forcibly to the fire insur- 
ance companies the fact that the fire haz- 
ard of the congested value areas of our 
American cities called for an expert study 
to determine standards for their fire pro- 
tection, because such conflagrations pre- 
sented a menace to the fire insurance 
business and a more serious menace to 
the financial structure of the country. 











302 


The “Committee of Twenty” 

A Committee on Fire Prevention had 
been maintained by The National Board 
of Fire Underwriters since 1892, but its 
activities were small in scope. The func- 
tions of this committee were delegated to 
the “Committee of Twenty” under the 
direction of which an engineering corps 
was organized, and investigations of the 
fire-fighting facilities of a number of the 
larger cities in the country were made. 
The importance of this work soon became 
apparent and the work was placed on a 
permanent basis under the direction of 
The Committee on Fire Prevention and 
Engineering Standards which now main- 
tains a corps of over 30 engineers besides 
a stenographic force. The National Board 
of Fire Underwriters’ main office is in 
New York and branch offices are in Chi- 
cago and San Francisco. 

A Beginning of Standardization 

In 1912 nearly 200 cities had been in- 
vestigated and reports had been pre- 
pared. The considerable data then col- 
lected appeared to be sufficient to war- 
rant starting the formulation of stand- 
ards, and the work was continued for the 
ensuing four years, use being made of 
supplementary data gathered from about 
100 additional cities inspected during this 
period, as well as data collected by rating 
bureaus in smaller cities and towns. Co- 
incident with the establishment of the 
various standards, a grading schedule 
was developed to determine the relative 
class of fire protection in any city or 
town. The “Standard Schedyle for Grad- 
ing Cities and Towns of the United 
States with Reference to their Fire De- 
fenses and Physical Conditions” was pub- 
lished in 1916. This schedule is based 
on and contains the standards determined 
upon. There are 129 distinct items con- 
sidered, and each item involves one or 
more standard requirements. Up to the 
vear 1923 the schedule had been applied 
to 4,334 cities, those having populations 
in excess of 20,000 being graded by en- 
gineers of the National Board, and the 
smaller cities and towns by engineers of 
the several rating bureaus. It was found 
desirable to make a few minor modifica- 
tions in the standards originally estab- 
lished, partly due to the advance in the 
art of fire protection, and partly due to 
additional information obtained by the 
general application of the schedule, and 
therefore a new edition was issued in 
1923. 

Public Officials Endorse Standards 

The standards contained in the sched- 
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ule have been in general concurred in 
by water superintendents, fire chiefs, fire 
alarm superintendents, police chiefs, build- 
ing inspectors, fire marshals, and archi- 
tects, as well as by consulting engineers, 
and manufacturers of equipment. Some 
of the standards involved do not lend 
themselves to exact determination, but 
once established, the validity of the sched- 
ule is not affected. As an example, the 
meter—the unit of long measure of the 
metric system—is one ten-millionth part 
of the distance measured on a meridian 
of the earth from the equator to the 
pole. If the meter, the master gage of 
which is carefully housed and guarded in 
Paris, is not exactly one ten-millionth of 
the meridian, it would not affect the util- 
itv of the metric system in the slightest 
degree. 
An Adequate Water System 

Some of the more important standards 
for fire protection will now be discussed. 
In order that a water system may be ade- 
quate, it must be able to deliver the full 
required fire flow, in addition to the max- 
imum 24-hour domestic consumption rate, 
into any area being considered. The fire 
flow required in the principal mercantile 
district of any city is determined by the 
formula. 


G=1,020 yr (1—.01 yr ) 


Where G=—gallons per minute and P= 
population in thousands. This quantity 
provides for probable loss from broken 
connections incident to a large fire. 

The formula was prepared after a very 
careful study by the engineers of the Na- 
tional Board to give the fire flow re- 
quired to care for most severe fire con- 
ditions in most of the large cities in the 
United States, and was first incorporated 
in a paper presented before the American 
Water Works Association by Metcalf, 
Kuichling and Hawley, who carefully re- 
viewed the figures and compared them 
with other authorities. The quantity re- 
quired by the formula is that considered 
necessary for a very severe block fire or 
two simultaneous fires of considerable 
magnitude. 

It is not considered that this capacity 
will be sufficient to furnish all the water 
used and wasted during a conflagration 
involving a large part of the business dis- 
trict. It is true that the fire flow re- 


quired is dependent upon the structural 
conditions, but on account of the similar- 
ity of structural conditions in practically 
all American cities, 
that more satisfactory 


it has been found 
results are ob- 
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tained by basing the fire flow on the pop- 
ulation. 
Water Capacity 

Attention is called to the fact that max- 
imum daily consumption is used in de- 
termining the adequacy of a system and 
not the maximum hourly rate. 

In order that a water system may be 
normally adequate in capacity, in ac- 
cordance with the standard, the source 
of supply, intake, suction lines, low-lift 
pumps, compressors, high-lift pumps, 
boilers, stacks, filters, and supply mains 
must each, in such combination as they 
may occur, be of sufficient capacity to 
maintain the required rate over a 10- 
hour period. 

Water Reliability 

The standard of reliability for num- 
ber and capacity of pumps is that with 
the two largest pumps out of service, the 
remaining pump capacity shall be such 
as to maintain maximum daily consump- 
tion and fire flow at required pressure. 
The adequacy of pump capacity may be 
dependent upon high-lift and low-lift 
pumps, compressors, electric generators, 
or other separate and distinct units; each 
group performing a given function must 
be considered separately. 

In order that the reliability of supply 
mains as affecting adequacy may be stan- 
dard, a single break in the suction or 
gravity lines to pumping stations, flow 
lines from reservoirs, force mains, and 
main arteries must not reduce the avail- 
able supply below the rate required to 
furnish maximum domestic consumption 
and fire flow at the required pressure. 


Valves and Hydrants 

The standard for valve spacing re- 
quires that supply mains be cross-con- 
nected and gated about once a mile, the 
larger arterial mains of the distribution 
system be gated so that not more than 
one-fourth mile will be affected by a 
break, and the other mains in the distri- 
bution system be equipped with a suffi- 
cient number of gate valves so located 
that no single case of accident, breakage 
or repair to the pipe system will necessi- 
tate the shutting from service a length 
of pipe greater than 500 ft. in high value 
districts or greater than 800 ft. in other 
sections. 

Number of Hydrants 

The number of hydrants required is de- 
pendent on the fire flow required, and the 
standard established is that they shall be 
so spaced that two-thirds of the fire flow 
can be concentrated on any block or 
group of buildings through hose lines, 
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none exceeding 600 ft. in length for 

pumper supply and 500 ft. in length for 

direct hydrant hose streams. This re- 

quires the following hydrant distribution: 

Fire Flow Required Aver. Area per 

Gals. per Min. Hydrant, Sq. Ft. 
Engine Streams. 


























1,000 . 120,000 
3,000 .... ----100,000 
5,000 85,000 
7,000 70,000 
10,000 48,000 
12,000 .... 40,000 

Direct Hydrant Streams. 

,000 .. 100,000 
2,500 78,000 
Fe 40,000 


Hydrants to comply witn tne general 
standard established for municipal serv- 
ice shall be able to deliver 600 gals. per 
minute, with a loss of not more than 2% 
Ibs. in the hydrant and a total loss of not 
more than 5 lbs. between the street main 
and outlet; they shall have not less than 
two 2%4-in. outlets and also a large suc- 
tion connection where engine service is 
necessary. They shall be of such design 
that when the barrel is broken off the 


_ hydrant will remain closed. Street con- 


nections shall be not less than 6 ins. in 
diameter and shall be gated. Hose 
threads on outlets should conform to the 
National Standard. 

The foregoing are five of the thirty-one 
standards established for water systems. 
A few of the more important fire depart- 
ment standards will now be considered. 

Fire Department Standards 

The number of automobile engine or 
hose companies required in any city is 
determined by the formula 0.85-+0.12P, 
where P is the population in thousands, 
in cities having less than 50,000 popula- 
tion, and formula 3.4+-0.07P in cities hav- 
ing populations of 50,000 to 200,000. This 
provides a _ sufficient number of com- 
panies so that one is within three quar- 
ters of a mile of every point in mercan- 
tile and manufacturing districts and with- 
in a mile and a half of any point in 
closely built residential areas. In some 
cities an excess of the above will be re- 
quired, depending on the structural condi- 
tions found. Also the topography and 
general layout of some cities may re- 
quire, for proper distribution, additional 
companies. 

Automobile Ladder Companies 

The number of automobile ladder com- 

panies required is determined by the 


formula 1+0.03P in cities having popula- 
tions from 20,000 to 200,000, and in larger 
cities, the number will be determined by 
the required distribution which should be 
such as to provide a company within one 
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mile of every point in mercantile and 
manufacturing districts, within two miles 
of every point in closely built residential 
districts, and within three miles in scat- 
tered residential sections. An aerial lad- 
der must be provided in a district where 
five buildings are four stories or higher, 
and one ladder truck in five shall be 
aerial. 
Reserve Apparatus 

Standards are also established for the 
number of reserve pieces of apparatus 
which should be provided to keep the 
existing fire companies in service. One 
reserve pumper should be provided for 
each eight engine companies or major 
fraction thereof required; one reserve 
hose wagon for each twelve hose com- 
panies or fraction thereof required, and 
one ladder truck for five or fraction 
thereof required. 

Strength of Companies 

The standard for the strength of com- 
panies is as given in the accompanying 
tabulation. 
STANDARDS FOR STRENGTH OF FIRE 

COMPANIES. 
Least Number of 
Men on Duty 

Companies Daytime Nighttime 


Within or near any High 
Value District: 
Engine Company 
Ladder Company one 
Bose COMPANY --n<cncccccssess 
Water Tower Company.. 
In Other Districts: 
Engine Company .......c..- 
Ladder Company ........-.« 
Hose COMPANY  ..-cccecoccceece 


In the table the strength of engine 
companies is based on steam fire engines; 
one man less may be allowed in com- 
panies having automobile pumping en- 
gines, and the minimum may be de- 
creased by one man in ladder companies 
have quick-raising aerial ladders. Four 
call men or eight volunteers are con- 
sidered equivalent to one full-paid man, 
but only up to one-third the least number 
of men required to be on duty at all 
times. Credit is given tor the men of the 
off-shift platoon for the number which the 
department records show respond on 
call in the same manner as for call men. 
These standards for manning are in gen- 
eral accordance with the ideas of the fire 
chiefs of the larger cities. 

The standard for apparatus equipped 
with large chemical tanks, i. e. tanks 
having capacity of 35 gals. or more, is 
that sufficient number of pieces of appa- 
ratus be equipped with these tanks so 
that at least two pieces so equipped shall 
respond to each first alarm. 
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Hose Standards 

In order that sufficient large hose may 
be provided with a capacity adequate to 
develop the required streams and pro- 
vide for a sufficient quantity so that 
enough serviceable hose may always be 
available, the following standards have 
been established: Each engine or hose 
company shall carry at least 1,000 ft. of 
214-in. or larger hose, and shall be pro- 
vided with a complete spare shift; hose 
companies responding to first and second 
alarms in mercantile or manufacturing 
districts, where direct hydrant hose 
streams are used, shall carry at least 500 
ft. of 234-in. or 3-in. hose, the remainder 
being 214-in.; engine companies and hose 
companies in other districts shall carry 
at least 200 ft. of 234-in. or 3-in. hase, and 
the remainder of the 1,000 ft. should be 
214-in.; and one or more of the reserve 
hose wagons shall be loaded with at least 
1,000 ft. of 3-in. hose. 

33 Fire Department Standards 

Under the heading of fire department, 
33 standards in all have been established, 
and in addition to those just described, 
some of the more important deal with 
the qualifications and appointment of of- 
ficers and men, and provisions for their 
retirement; number of powerful stream 
appliances needed; the minor equipment 
which should be carried upon each piece 
of apparatus; methods of handling fuel; 
regulations for the enforcement of disci- 
pline; the assignment of apparatus for 
response to alarms; methods of drill and 
training; and provisions for making 
building inspections. 

In connection with the fire alarm sys- 
tem, one of the most important standards 
is that the fire alarm headquarters build- 
ing be of fireproof construction, contain 
no combustible material, and be unex- 
posed or provided with ample and reli- 
able protection against exposure. 


Headquarters Equipment 

The standards for headquarters equip- 
ment are that any system handling more 
than 400 alarms a year shall have pro- 
vision for transmitting alarms manually, 
the automatic method of transmission be- 
ing satisfactory for smaller systems. An 
automatic system shall have a repeating 
mechanism, manual transmitting appara- 
tus, switchboard, repeater, and cable ter- 
minal. A manual system shall have re- 
ceiving apparatus, transmitting appara- 
tus, recording apparatus, control board, 
testing facilities, and cable terminal. 

Circuit Standards 
The standard for circuits is that they 
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Grove Street, Sewickley, Pa., ue 
Tarvia- built 1911. Picture Lae 
shows the perfect condition ’ 
of the street today—after 
13 years of grinding traffic. 
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This car was modern in 1911 


- ORSELESS carriages’’ we 

called them. Funny-looking 
contraptions, weren’t they? Look 
at our picture. That top! That 
awkward rumble seat! Cars like 
this disturbed the peace and quiet 
of Sewickley, Pa., back in 1911— 
the year when Grove Street was 
Tarvia-built. 

Thirteen years ago! Yet this 
Tarvia-built street is still in perfect 
condition in spite of years of traffic. 

Tarvia streets can be maintained 
indefinitely at little cost—only eco- 
nomical maintenance is needed to 
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—the street still is 





make a Tarvia pavement last in- 
definitely. And in addition: 

A Tarvia pavement will not 
wave, roll or rut. 

A Tarvia pavement will re- 
main skidproof because of its 
granular surface. 

Thousands of Tarvia streets and 
roads have proved to taxpayers that 
—forthemoney spent—Tarvia gives 
more miles and the most years of 
satisfactory highway service. Every 
paving requirement—construction, 
repair or maintenance—can be met 
with Tarvia. 










St. John, N. B. 
Halifax, N.S. 
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be underground, the wire to be not less 
than No. 12 gage for a single conductor, 
or less than No. 14 for two or three con- 
ductors, and No. 16 gage for four or more 
conductors. Wires shall have rubber in- 
sulation and shall be protected by lead 
sheath. Inasmuch as it is impracticable 
to install the entire circuit mileage of 
any system underground, standards have 
been established for overhead wiring. 
Aerial wires shall be not less than No. 10 
gage copper, or No. 12 gage copper-clad 
steel with double or triple-braid weather- 
proof insulation. 
Fire Alarm Bozes 

The standards covering fire alarm 
boxes are as follows: That not more than 
20 boxes shall be dependent on any box 
circuit; boxes shall be non-interfering 
and succession; boxes shall be so located 
that one will be within at least 500 ft. 
of every building in mercantile and man- 
ufacturing districts, and 800 ft. of every 
important group of buildings elsewhere; 
boxes in high value districts shall be in- 
dicated by red lights at night, and boxes 
in other districts shall have a distin- 
guishing band painted on the supporting 
pole; all boxes shall be painted red as 
often as needed; and boxes shall be 


timed so that the alarm will be trans- 
mitted at a speed of not less than one 


stroke per second. 
Telephone Alarms 

The transmission of alarms of fire by 
telephone can in no way be considered as 
satisfactory as their transmission over a 
fire alarm telegraph system; however, 
owing to the wide distribution of tele- 
phones, 2 considerable portion of alarms 
are being received by means of tele- 
phones in nearly every city. Standard 
means shall be provided for handling 
these alarms so that undue delay and 
mistakes may be reduced to a minimum. 
Telephone alarms shall be transmitted 
from the public exchange through the 
fire alarm headquarters. At least one 
circuit should be reserved between the 
telephone exchange and the fire alarm. 
headquarters for the transmission of fire 
calls. At the public exchange the super- 
vising operator or other responsible em- 
ployee shall verify the location and over- 
see the transmission of fire alarms. When 
an alarm of fire is received at fire alarm 
headquarters over the telephone, the op- 
erator shall call the nearest fire com- 
pany over the department telephone cir- 
cuit provided for this purpose and shall 
notify that company of the location of 
the fire. The number of the nearest box 
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shall then be set up on the manual 
transmitter, and the alarm sent out over 
the alarm circuits of the fire alarm sys- 
tem, so that all fire companies may know 
the location of the fire, and that those as- 
signed to regular box alarm response 
may proceed to the fire. 


Building Construction 


The standards for building construction 
are contained in the Building Code Rec- 
ommended by The National Board of 
Fire Underwriters. This code was de- 
veloped and is kept up to date by the 
Committee on Construction of Buildings 
of The National Board of Fire Under- 
writers which employs a consulting engi- 
neer and staff for this purpose. The code 
prescribes standard limitations for 
heights and areas, protection to exposed 
windows, protection to vertical openings, 
protection to communications through 
fire walls; prohibits frame construction 
within fire limits; and gives standards 
for wall thicknesses, construction of 
chimneys and heating apparatus, im- 
proved construction, private fire protec- 
tion, construction of fire stops, fire es- 
capes, parapets, and the quality of ma- 
terials and workmanship. 

All large cities now have comprehen- 
sive laws governing the hazards. The 
National Electrical Code, prepared and 
sponsored by engineering ‘societies, insur- 
ance organizations, and manufacturers of 
electrical equipment, and generating com- 
panies, is universally adopted as the 
standard for electrical construction. En- 
gineering representatives of The Nation- 
al Board of Fire Underwriters are mem- 
bers of the committee which prepares the 
code. 

The National Board publishes regula- 
tions covering the various hazards. These 
regulations are prepared and kept up to 
date by committees of the National Fire 
Protection Association. These commit- 
tees are composed of insurance engineers 
and representatives of the manufacturers 
and distributors of the various materials 
considered. The more important of these 
regulations comprise those covering oil 
lighting and heating, gas lighting and 
heating, inflammable liquids, hazardous 
chemicals, carbide, garages, dry-cleaning, 
nitro-cellulose and films, motion picture 
machines and booths, explosives, fire- 
works, matches, combustible fibre, lum- 
ber and packing materials, and rubbish, 
trash, ashes, bonfires, etc. 

The foregoing paper by Mr. Goldsmith 
was presented before the 1924 meeting 
of the Illinois Society of Engineers. 
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Contracts Awarded 








ROADS AND STREETS. 

Ala., Abbeville—State Hwy. Dept., Montgomery, 
awarded contract to H. N. Bentley for 20 miles 
state rd. from here to Houston Co. line thru Tum- 
bleton and Headland, at $129,483; J. R. and J. G. 
Miller, at $25,144 for bridge. 

Ala., Anniston—Morgan-Hill Paving Co., Bir- 
mingham, Ala., awarded contract for 23 blocks 
street paving at $258,000. 

Ala., Clanton—Following contracts let by State 
Hwy. Dept., Montgomery: at $600,000 for grading, 
draing. structs. and concrete surfacing 17.4 miles 
of road in Chilton—Shelby Co. line to Clanton: 
Surfacing to Speed-Parker, Inc., Louisville, Ky., 
at $412,532; grading, to A. Taylor, Sylacauga, 
Ala., at $119,021; bridges to W. T. Weaver, Col- 
linsville, Ala., at $22,392. 

Ala., Eutaw—State Hwy. Comn., let contract for 
improving highway connecting Eutaw and Gaines- 


ville: To Morgan & Hill, Birmingham, Ala., at 
$201,500, for surfacing; Lamb & Lemore, Eutaw, 


at $66,060 for bridges; Thompson & Co., Fayette, 


Ala., at $142,011, for grading and culverts. 
Ala., Florence—Uvalde Paving Co., Dallas, 
awarded contract to pave with rock asphalt 70 


blocks of streets at $200,000. 
Ala., Tuscumbia—Southern Roads Co., Birming- 
ham, Ala., awarded contract by City for 36 blocks 


street paving and more than 2 miles sidewalks, 
at $151,000. 

Ariz., Phoenix—lDhoenix-Tempe Stone Co., 
Phoenix, awarded contract for constr. of Sec. A 


of White Star—Congress Jct. Hwy., FALD 72, at 
$161,769. 

Ariz., 
awarded 


Buckeye 


Phoenix, 
Hwy. bet 
FAP 71, at 


Phoenix—Pacific Constr. Co. 
contract for constr. of State 
and the Hassayampa river, 
$150,225, involving excavation and conc. pavement 
Ark., Rogers—Kaw Paving Co., Topeka, Kans., 
awarded contr. to pave 11 blocks in business dist. 


6-in. base 1-in. sand and layer of vit. brick, 1-in. 
asph. covering, at $100,853. 
Cal., Burbank—Geo. A. Simpson, Olson sldg., 


Burbank, awarded contract for improving Pioneer 
Ave., at $109,101. 


Cal., Hawthorne—Geo. H. Oswald, 366 I. 58th 
St., Los Angeles, contract for paving Acacia and 
3irch Aves.—Ballona to Wallace Sts.—with Wiillite 
pavement at $236,613. 

Cal., Sacramento—Geo. N. Oswald, 366 E. 58th 


St., Los Angeles, contract at $183,863 for constr. 
of section of State Hwy. Los Angeles Co.; abt. 2.8 
mi. long, to be paved with cone. and surfaced 
with a sph. concrete. 

Cal., San Diego—California 
Bidg. awarded contr. for impvt. of 


Constr. Co. Union 
Woodman Ave. 


and N St., involving 206,196.1 sq. ft. 14%-in. War- 
renite on 3-in. bitum. base; total $52,065; David 
H. Ryan, 1615 Fern St. contract for impvt. of 
State St. Reynard Way and Goldfinch St. at $47,- 
441. 

Fla., Ft. Myers—Morgan-Hill Paving Co., Jack- 


sonville, awarded contract by Lee County Commrs., 


at $1,000,000 for 5 roads totaling betw. 59 and 60 
miles: 24 mi. Tamiami Train; 20 miles from Ft. 
Myers to Lee-Henry Co. line, up Caloosahatchee 


River; 6 mi. on State Hwy. 2 from connection with 
up-river road Olga, to Lee-Charlotte Co. line; aii 


16-ft. hard surf.; 2%4-in. penetration asphalt on 
rock, shell or marl base; Pine Island road and 
bridge connecting Ft. Myers and mainland with 





group of islands off coast; road from Crescent 
Beach. 
Fla., Tampa—Cone Bros. Tampa, awarded con- 


teract for paving; 24-ft. blk. paving on rock base 
on Covodonga St. Bayshore Blvd. to Cardenas 
Ave.; Morrison Ave.—Howard to Henderson Blvd.; 
hoth 2 miles long; Azeele St.—Howard Ave. to 
Old Tampa Bay; all in Palma Ceia lark section; 
also to pave several biks. on Elm St. and Green; 
one-half mile from Lutz road in Sulphur Springs 
section; total contract price $375,000. 


Idaho, Twin Falls—C. A. Robinson, local, awarded 
contract by State Hwy. Supervisor H. W. Gregory, 
for grading 


and graveling span of approx. 23 
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miles on Old Oregon Trail state highway betw. 
pavement at Hansen and gravel road west of Bur- 
ley, Idaho, at $150,165. 

ill., Springfield—Following contracts let by Dept. 


Public Wks. and Bldgs... May 1st to May 15, 1924: 
SBI Rt. 3, Sec. 59, Jersey-Madison Cos., (paving) 
to Nelson Bros. Co., Jerseyville, Ill. at $146,302; 


Rt. 3, Sec. 60, Madison Co. to Edwardsville Constr. 
Co., Edwardsville, Ill., at $97,969: Rt. 1, See. 7, 
Edwards Co. to Harry A. Carpenter, Terre Haute, 
Ind., at $90,347; R. 12, Sec. 24, Clinton Co. to 
Otto Allenthorpe & Co. Casey, Ill., at $67,938; R. 
36, S. 1, Hancock-Adams Cos. to Edw. J. Eiff Co. 
Quincy, Ill., at $139,699; R. 9, S. 34, McDonough 
Co. to Jos. Kes] & Son, Edwardsville, Ill., at $42,- 
408; R. 26, S. 8A, Lee Co. grading to Jno. B. Drew, 
Tampico, Ill., at $17,571. 

La., Baton Rouge—City let following contracts 
to pave streets: Southern Roads Co., Birmingham, 


Ala., 79,000 sq. yds. 2-in. Warrenite-bitum. 5-in. 
cone. base; Valieant & Toomey, Ft. Worth, Tex., 


12.000 sq. yds. 3-in. brick; 5-in. cone. base and 
9,150 sq. yds. 4-in. brick, 6-in. cone. base. 46 
streets at total of $378,098. 

Maine, Augusta—Boone and Brewer, Presque 
Isle, awarded contracts for graveling State Hwy. 


K Spur in following towns: Easton, 


En AT . : $50,759; Lin- 
coln, $56,074; Smyrna, $33,294; M. 


Hughes, Bangor. 


State Hwy. D in Edgecomb, $88,281; McCabe & 
Giovannini, Boston, Mass., St. Hwy. N in Ed- 
munds, at $65,585: A. D. Bridges Sons Ine. Haz- 


ardville, Conn., bitum. macadam pavement in Ray- 


mond at $78,269; Arborio Rd. Constr. Co., Hart- 
ford, Conn., State Hwy. B. Brighton, at $104. 
Mass., Boston—M. F. Gaddis, awarded contract 


for laying bitulithic pavement and sewerage works 
in Shawnut Ave.—Warrenton Street to Roxbury 
St.—at $205,317. : 

Mich., Lansing—Hill & Belknap, awarded con- 
tract by State Administrative Board, for M-25 
in Northern lVeninsula from Munising to Sault Ste. 
Marie (55 miles, at $461,000. Hill Bros. have con- 
tract to do most of the grading; other contracts 
for grading let as follows: J. *. MeNicholas, 
14.185 mi. sec. 8, Schoolcraft Co.; Nels. Bye 
1.994 mi. sec. 12-B; Chippewa and Groves & Sons 
Co. 13.284 mi. sec. 15BD, also in Chippewa. M: J. 
Bacco, Iron Mtn., awarded contract to surf, 5.02 mi. 
with bithulithic asph. FAP at Marquette; Smith, 
Sparks Constr. Co., Hvughton, contraci for 7.34 
mi. Ontanagon Co. M-26, (stamp sand) at $115,446. 

Mich., Lansing—Mich. Fed. Aid contracts let as 
follows: Rd. 109, Marquette Co. Skandia Twp. Cl. 
Ii-Lit. .16 ft. wide, 5.020 mi. to M. J. Bacco, Iron 
Mountain, Mich., at $111,927; 73-C, Monroe Co. 
LaSalle Twp., Cl. grading and shaping 0.208 mi. to 
State Construction Co. at $4,480; FA 97-A, Oakland 
Co’%, Waterford and Independence Twps. Cl. 7-in. 
KF. Std. 20 ft. wide, 4.746 mi. to Willite Rd. Const. 
Co. Detroit at $104,138; 113-C, Kent Co. Lowell, 
Cascade, Ada and Grand Rapids ‘T'wps. Cl. 7-in. 
F. Std. 20 ft. wide, 13.853 mi. to G. P. Scharl, 
Grand Rapids, at $212,498. 


Miss., Greenwood—F. A. Finch, awarded con- 
tract for conerete base and brick paving at $208,- 
705; Pierce & Beeman, Greenwood, awarded con- 


gutters at $18,147. 
Ken Hodgman, Reno, awarded 


tract for curb and 
Nev., Carson City 


contract by State Hwy. Dept., for improving state 
highway in Lander Co., 18.02 miles grading and 
gravel surfacing bet. Campbell Creek ranch and 





Summit of Railroad Vass, at $91,158; Fred Coolidge, 
Falion, awarded contract for constr. of state hwy. 
in White Pine Co. 13.65 miles grading and gravel- 
ing, at $86,608. 

N. Y., Albany—Maxwell 
Ionia, Mich., awarded contract 
Buffalo, at $300,000. 

N. ¥., New York—Granite blk 
to J. Meehan & Son, 74 Cortlandt St., at $274,548. 
West 180th St.. to Asphalt Constr. Co. 208 Bway., 
at $26,606; grading, curbing and flagging W. 184th 
St., ete. to J. McCarthy, 551 Exterior St., at 
$4,164. 

N. Y., Poughkeepsie—Spoor-Lasher Co., Inc., 54 
Market St., awarded contract for grading, curb- 
ing, paving, etc., 17,400 sq. yds. Reservoir Sq., 
Fountain Pl., Lexington and Manitou Aves., Mont- 
gomery, Cannon, So. Clinton and Church Sts., at 
$103,055. 

N. C., Greensboro—Murray Co., 


Webber Constr. Co., 
for paving job near 


repaving 10th Ave. 


Construction 
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Knoxville, Tenn., awarded contract to widen and 
pave Greene St. with sheet asphalt on 6-in. conc. 
base; 22,000 sq. yds. widening and paving; 7,200 
ft. stone curb at $490,000. 

N. C., Wilson—R. G. Lassiter & Co., Oxford, N. 
C., awarded contract for various impvts. as fol- 
lows: Curb, gutter and sidewalks, $94,970; conc. 
found. for 59,000 sq. yds. paving streets, $67,850; 
top-dressing for street pavement, either $75,520 or 
$85,550 depending on surf. material used. 

Okla., Okla. City—State Hwy. Dept. let con- 
tracts for four road projects as follows: F. A. 117, 
Muskogee Co. 10 mile gravel—Warner to Web- 
bers Falls, to Maney Bros. Okla. City, at $110,- 
561; bridge to Granville, Hamblin Co., Muskogee, 
$28,927; Pittsburgh Co. 2 secs.; 119 7% mi. 
conc. to Smith Bros. Dallas, Tex., at $218,259, 
120, 4% mi. conc., to Smith Bros. at $140,841; State 
Aid No. 1, Ottawa Co., less than %-mile so. of 


Miami, Topeka top to General Contracting Co., 
Okla. City, at $4,087. 
Ore., Medford—S. S. Schnell, Grants Pass, 


awarded contracts for construction of two roads, 
at $156,832. 

Pa., Harrisburg—Contracts let by State Hwy. 
Dept., Harrisburg, for conc. roads: 11,951 sq. yds. 
Application 2659, Bucks Co. to Ross & Whalen, 471 
Southard St., Trenton, N. J. at $43,778; 66,777 
sq. yds. Rte 7, Butler Co., Rood Constr. Co., But- 
ler, at $343,145; 66,040 sq. yds. Rte. 146, Mont- 
gomery Co. to Union Paving Co., 30th and Locust 
Sts. Phila., at $267,894; 36,580 sq. yds. Rts. 226, 
Lehigh Co. General Paving Co. Allentown, at $162,- 
660. 


Penn., Washington—Washington County let con- 
tract for construction 8,939 ft. McMurray Rd. to 
Hardy and Rankin Canonsburg, at $74,487; 10,350 ft. 
84-Rd. to J. Herd, Washington, at $83,510; 3,600 ft. 
Pike Run Rd., to Donora Constr. Co., Donora, at 
$39,699; 5,280 ft. McClames_ Bridge-Meadowlands 
Rd. to W. K. Reed & Co., Waynesburg, at $45,- 
476; 9,400 ft. Short Creek Rd. to Petriello Bros., 
Brownsville, at $75,015. 

S. D., Pierre—Following road and bridge work 
let by State Hwy. Dept.: Grad. FAP 95B, Faulk 
Co. 15.6 mi. at $41,256 to Dowd Bros. & Schreiber, 
Watertown, S. D.; Grade FAP 160, Brookings, 
Moody Co. 13.49 mi. $45,102 to Enke Constr. Co. 
Co. Lake Benton, Minn.; Grade FAP 173A, Faulk 
Co. 1.52 mi. at $4,951, to Dowd Bros. & Schreiber, 
Watertown; grade FAP 179, Deuel Co. 11.52 mi. at 
$44,309 to Ira C. Cox, Sioux Falls; grade FAP 
172-A, Edmunds Co., 15.09 mi. at $46,537 to Bert 
O'Rourke, Aberdeen; Grade FAP 162A, Haakon Co., 
11.21 mi., $42,876 to W. R. Larson, Sioux Falls; 
grade FAP 170D, Minnehaha Co., 14.03 mi., $44,733 
to Tobin and Maloney, Madison; grade FAP 135B, 
Minnehaha Co. 1.38 mi. $29,810 to W. R. Larson, 
Sioux Falls; grade FAP 138B, Law-Meade Co., 4.58 
mi., $34,891 to N. J. Olson, Wall; grade FAP 177A, 
Pennington Co., 22.44 mi., $104,091 to R. P. Eng- 
land, Murdo; grade FAP 164 Brook-Moody Co., 
18.66 mi., $63,454 to Enke Constr. Co., Lake Benton, 
Minn.; grade 95C; Faulke Co. 8.3 mi. at $18,534 to 
Dowd Bros. & Schreiber, Watertown; grade FAP 
158A, Clay Co., 9.98 mi. to Tobin & Maloney, Madi- 
son, at $27,404; Grade FAP 183A, Beadle Co., 18.56 
mi., $61,001, to W. R. Larson, Sioux Falls; grade 
176 Kingsbury Co. 12.09 mi. at $39,896 to Pioneer 
Bridge Co. Mitchell; grav. FAP 20B, Walworth Co., 
6.17 mi., $11,560 to H. Pickus Co.; grav. FAP 49BC, 
Lyman-Brule Co. 5 mi., $7,295 to Tobin & Maloney, 
Madison; grav. FAP 500, Sanborn Co. 5.99 mi. $7,261 
io Tobin & Maloney; grav. FAP 61B, Aurora and 
Brule Co., 13.35 mi. $21,492 to Tobin & Maloney; 
Grav. FAP 86, Sanborn Co., 6.58 mi. $12,117 to 
Tobin & Maloney; grav. FAP 88B, Meade Co. 8.73 
mi., $156,252 to Tobin & Maloney; grav. FAP 
Hutchinson Co., 13.41 mi. $20,426 to Tobin & Ma- 
loney; grav. FAP 98, Lincoln Co., 13.86 mi. $23,- 
063 to Tobin & Maloney; grav. FAP 105B, Brown 
Co., 13.77 mi. at $24,968 to Tobin & Maloney; grav. 
FAP 116, Hutchinson Co., 15.16 mi. at $14,440 to 
Tobin & Maloney; grav. FAP 122, Deuel Co., 9.96 
mi., $11,581 to Tobin & Maloney; FAP 129, Turner 


Co. 9.77 mi., $13,365 to Tobin & Maloney, gravel 
FAD 137, Lake Co., 5.46 mi., $6,312 to Tobin & 


Maloney; gravel FAI’ 140, Law-Meade Co., 7.47 mi., 
$11.866 to R. R. 
Union Co. 


FAP 144, 
Maloney, 


Wiley, Summit; gravel 


7.82 mi., $8,064 to Tobin & 
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Madison; grav. FAP 153, Union Co. 2.41 mi. $9,290 
to Tobin & Maloney. 

Tex., Baird—Tibbetts Construction Co., Mineral 
Wells, awarded contract to grade, construct draing. 
structs and lay rock base with asphalt macadam 
surf. on 9.62 mi. State Hwy. No. 1—Callahan-East- 
land Co. line to point on Bankhead Hwy. at $250,- 


000. 

Tex., Corpus Christi—Smith Bros. Inc.. Dallas, 
awarded contract for 5% miles hard surf. State 
— No. 12-A, from Robstown to Rabb, at $104,- 
808. 

Tex., El Paso—El Paso Bitulithic Co., awarded 
contracts for 2 rd. projects as follows: North Loop, 
Warrenite-bitulithic, at $132,588; Womble Blvd., 
concrete at $67,412. 

Wash., Longview—Olympic Construction Co., 1326 
Borthlake Ave., Seattle, awarded No. 3 contract by 
the Long-Bell Lumber Co., local, involving about 
37,000 sq. yds. cement conc. pavement at approx. 
$100,000. 

W. Va., Charleston—Andrews Asphalt Paving 
Co., Hamilton, Ohio and Ebersbach Construction 
Co., Pomeroy, Ohio, awarded contract for 20,000 
sq. yds. asphalt and brick paving, at $150,000. 

W. Va., Logan—Hatfield Construction Co., Hunt- 
ington, W. Va., awarded contract by Island Creek 
Coal Co., Holde, W. Va., for 9 miles hard surf. 
roads on Whitman’s Crk. Tract Fork and Copperas 
Rts., at $310,000. 

W. Va., Wheeling—Coss & Otto, awarded con- 
tract to pave McCulloch St.—Baker Street brdg. to 
16th St.—at $82,847; H. L. Seabright, contract to 
pave Wood St.—36th to 43rd, and 43rd—42nd to 
39th St.; Kaltenbach Bros. contract at $28,608 for 
2 retaining walls on McCulloch St.; Stringer & 
Stringer Constr. Co. contract for curb along 18th 
St.; Cass & Otto contract for paving on S. York 
St.—all Wheeling. 

Wis., Wausau—Hayes Bros., Janesville, awarded 
contract by State Hwy. Comn., for impvt. of 
Stevens Point—Wausau Rd., Proj. 38, at $134,751 
(cone. surf.). 


SEWERAGE AND SEWAGE TREATMENT 


Cal., Alhambra—Culjak & Bebek (Culjak, 182% 
N. Brannick St., Los Angeles) awarded contract by 
City Comn., for constructing new city sewer 
system at $96,410. 

Cal., Los Angeles—Peter R. Gadd, Van Nuys 
Hotel, awarded contr. by Board of Public Works, 
for constr. of sewer in Main St.—Santa Barbara 
Ave. to Manchester Aves.—at $2,705,992; Stroud 
Bros. & Seabrook, 1607 W. Adams St. ‘awarded 
contract for constr. of sewer in Ave. 47—129.5 ft. 
so. of York Blvd.—at $28,842. 

Cal., Los Angeles—Chas. Thompson, 701 Brock- 
man Bldg., awarded contract for constr. of por- 
tion of See. 7 of North Outfall sewer bet. Sta. 
313 plus 50 and Sta. 331 plus 22.50, at $93,000; W. 
D. McCray, 416 American Bank Bldg., awarded 
contract for constr. of vit. pike sewer in Fern- 
wood Ave.—Hyperion to Sanborn Aves.—at $3,480. 

Ont., Toronto—Sewers in University Creek to J. 
O. Jerau, 90 Curzon St., at $86,548; St. Johns Rd. 
and 2 lanes to W. E. Taylor, 22 Falcon St. $423,497 
and $797 respectively; lane no. of Lappin Ave., to 
Murphy Contg. Co. 8 Wychwood Ave., $726, Tyrell 
Ave. to W. R. Worthington, 57 Lascelles Blvd., 
$38,993, Wychwood Ave. and 2 lanes to Grant 
Contg. Co. 50 Front St. E. $3,395, $960 and $583, 
respectively. 

Fla., Ft. Myers—Lryan & Co., Jacksonville, Fla., 
awarded contr. for san. and storm sewers; $146,000 
available. Macon Sewer Pipe Works, Macon, Ga. 
contract for vit. clap pipe sewer. 

Ga., Bainbridge—Dysard Construction Co. 


awarded contract for storm and san. sewers at 
$61,170. 

Idaho, Pocatello—W. E. Kennedy Co. Salt Lake 
City, awarded contract for constr. of sewer in 


Impvt. Dist. (local) at $56,437. 

Ind., Indianapolis—Following low bidders will re- 
ceive contracts for various parts of sewer inter- 
ceptor projects: Sheets & Canfield, Columbus, Ohio, 
$214,498; Columbia Construction Co., $161,111; 
Henry W. Miller, No. Vernon, $143,653. Contracts 
will be awarded following sale of bonds. The cost 
of constructing the 2 interceptors will be $519,- 
262.33. 
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Ind., Tell City—H. Rees & Son, Quincy, Tl., 
awarded contract for sewer in Fulton Street—$76,- 
942. 

Md., Baltimore—Ryan Constr. Co. 8 Light St. 


awarded contract for constr. of water drains in 
Dist. 48, Storm Water Contr. 66; 17,000 c.y. excav. 
2,500 c.y. cone. masonry, 4,000 lin. ft. rein. conc. 
pipe drains from 24-54 in. diam., at $108,479. 

Mass., Boston—Following contracts for sewerage 
works let by Public Works Dept.: Wm. Barrett & 
Co., works in Moore St. overflow outlet—Coleridge 
to Cowper Sts., E. Boston, at $9,977; Samuel J. 
Tomasello, wks. in Eliot Pl. at $1,905; V. Grande, 
bldg. Shepard brook, easterly branch, Everett 
St. private land and Hichborn St.—Everett to Ar- 
thur Sts. Brighton, at $33,031; John Guarino & 
Co. sewerage wks. in Corinne Rd.—existing sewer 
to end of street, Brighton at $1,737; De Cristofaro 
& Bros. Co., sewerage wks. in Cataumet St.—Pond 
St. to end of street, 260 ft. northerly, W. Roxbury, 
at $2,112; S. J. Tomasselo, sewerage works in Re- 
gina Rd. at $2,296; A. D. Daddario, sewerage works 
in School St., at $2,621; V. Barletta, sewerage 
works in Dorchester brook sewer, east fork, in 
Humphreys Street—Holden to Dudley Sts. Dor- 
chester, at $53,860; C. Russo, sewerage works in 
Nottinghill R.—Melton Rd. to Nottinghill Rd. Brigh- 
ton, at $12,368; C. & R. Construction Co. awarded 
contract for construction of sewerage works in 
Germantown Dist. West Roxbury and main outlet 
— Metropolitan Sewer in Dedham, at $165,- 
Mich., Dearborn—Coffman-Crane Service, 708 
Empire Bldg. Detroit, awarded contract for laying 
9,247 ft. 12-42-in. vit. clay sewers in Mich. Ave. 
Dist. at $57,509. 

Mich., Detroit—S. Healy, 6,466 Epworth Blvd., 
awarded contr. for sewer 4122 at $77,000; Sewer 
4919 to Rennie & Dibble, 11565 Oakwood Ave., at 
$6,540; 1421 to Coffman-Crane Service Co., 708 
Empire Bldg., at $6,911. 

Mo., Cameron—Carothers Construction Co., Kan- 
sas City, Mo., awarded contract for disposal tank, 
5579 —_— pumping station and sewer pipe, at 

7,979. 

Mo., Wellston—(St. Louis, P. O.) W. F. Riley & 
Son, Pontiac Bldg. St. Louis, awarded contract by 
St. Louis Sewer Dist. 3, for 8 and 36-in. sewers, 
ete., here and vicinity, at $67,000. 

Neb., Fremont—Following contracts let: Conc. 
pipe, excav., etc., to Arthur Dobson Constr. Co., 
809 First Natl. Bank Bldg. Lincoln, at $29,258; 
manholes, syphons, iron pipe, etc. to Wright Bros. 
Constr. Co. Fremont, at $25,300. 

N. Y., Syracuse—Provo Bros. 103 Higwatha St., 
awarded contract for sewer in Salina St.—East 
to Orange St.—at $100,725. 

Ohio, Youngstown—F. George, Youngstown, 
awarded contract for sewers in Sec. 1 and about 7 
miles Sec. 2, Coitsville Sewer Dist., at $107,343 and 
$73,346, respectively. 

Pa., Phila.—Kober Construction Co., 34 S. 17th 
St., awarded contract for sewage treatment works, 
superstruc., for 1 sty., 27x42 ft., brick and steel 
locker bldg., also 1 sty. 65x114 ft. brick and steam 
heating plant at $22,950 and $86,000 respectively; 
mechanical equipt. for heating plant to Roberts 
Filter Co., Darby, at $87,490. 





WATER SUPPLY AND PURIFICATION 


Cal., Oakland—Bates and Borland, Bank of Sav- 
ings Bldg., awarded contract by East Bay Water 
Company, 512 16th St. for Upper San Leandro Stor- 
age Project, including storage dam, earth fill type, 
185 ft. high. 656 f t.long on crest, crest width 75 
ft. base abt. 1,150 ft., 1,260,000 c.y. earthwork, 
spillways, tunnels, filtration plant, '36-in. riveted 
steel pipe line, at cost plus—about $3,000,000. 

Que., Beauport—Town Council awarded following 
conttracts in $200,000 water works system: Excav. 
and installation of pipe to Dave & Davito, Neu- 
ville, Que., at $28,000; Engineers, $57,000; pipe, 
Kennedy Construction Co.; Edouard Hamel & Cie, 
Quebec, Engineers. 

Ont., Timmins—McNamara Brothers awarded 
contract for 1924 water and sewer extensions here 
at $45,511. Figures include 1,500 c.y. rock (esti- 
mated) and 400 waterproof joints at units prices in 
bids. National Iron Works, Toronto have contract 


for supplying cast iron; Kerr Engine Co., hydrants 
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and valves; Clay Products Works, New Liskeard, 
Ont., manhole covers, frames and special castings. 

Ont., York Twp.—Contracts let by Twp. Council 
for furnishing following materials: Iron pipe to 
National Tron Co., $33,000; special castings, $2,000 
to Worr Fdry. Co. 163 Sterling Rd.; hydrants, $7,000 
to Jno. T. Hepburne, Ltd., 18 Van Horne St.; lead 
pipe and pig lead at $23,000 to Canada Metal Co., 
39 Fraser <Ave.; brass goods, $9,800 to Empire 
Brass Mfg. Co., 110 Adelaide W.; road oil, $650 to 
Imperial Oil Ltd., 56 Church St.; application of 
oil $1,500, Construction Co., 107 Hillside Ave., E.; 
crushed stone, $6,000 to Hagesville Crushed Stone 


Co., all of Toronto. 

Fla., Cocoa—J. B. McCrary Co., Atlanta, Ga., 
awarded contract to install water and sewerage 
systems, at $190,000. 

Fla., Ft. Myers—Elwood G. Ladd, Jacksonville, 
Fla. awarded contract for water main extension; 
Columbian Iron Works, Chattanooga, Tenn., fire 
hydrants and R. D. Wood & Co. Philadelphia, Pa. 
for valves; $80,000 available. 

lil., Danville—R. McCalman, Ine., Danville, 
awarded contract by Interstate Water Co., for dam 
(gen. contr.); tainter gates to Worden-Allen Co. 
Port Washington Rd., Milwaukee, Wis.; sluice 
gates to Coldwell-Wilcox Co., South End, New- 
burgh, N. Y. Engineers’ est. $125,000. 

La., Alexandria—Caldwell IKros., New Orleans, 
La., awarded contract for reservoir, at $56,250. 

Neb., Kearney—Following contracts let for water 
works system: 3 wells to Well Works Mfg. Co. Gar- 
den City, Kansas, at $3,900; Engine to De La Varge 
Mach. Co. Kansas City, Mo., two 300 h.p. Diesel 
oil driven engines at $56,365; 3 horizontal water 
pumps to American Well Co. Aurora Ill. at $4,000; 
cast iron pipe to U. S. Cast Iron Pipe Co., $18,000; 
general contr. to Walter Knutzen & Son, Kearney, 
at $28,937; includes power house, pump house, bldg. 
reservoir, etc. 

N. J., Berlin—Contract for artesian well to Red- 
path & Potter Co., 22nd and Cambria Sts., Phila., 
$2,532, 4 and 6-in. cast iron pipe, fire hydrants and 
special castings, to R. D. Wood & Co., 400 Chest- 
nut St., Phila., at $76,126; 8, 10 and 12-in. cast iron 
pipe to U. S. Cast Iron Pipe and Fdry. Co. 1421 
Chesnut St., Philadelphia, $35,067; valves and boxes 
to Rensselaer Valve Co., 50 Church St., New York 
City, at $4,841; steel standpipe to Chicago Bridge 
and Iron Works, 30 Church St., New York City, at 
$10,490; standpipe fdn. to R. R. Fernow, Cynwid. 
Pa., at $3,500; excav. and laying pipes to E. F. Ber- 
ga, 440 Cartaret St., Camden, at $49,187. 

N. Y., Burdett—Lehigh Valley R. R. Co., 143 Lib- 
erty St., New York City, will build concrete reser- 
voir and engine water supply system here, by Day 
Labor. Est. cost $100,000. G. T. Hand, Chf. Engr. 

N. C., Robersonville—Boyd, Higgins & Goforth, 
Realty Bldg., Charlotte, awarded contract for two 
8-in. deep wells, 100,000 gals. steel tank and tower, 
75,000 gal. cone. storage reservoir, necessary pump- 
ing equipt., septic tank, 32,000 ft 2-10 in. cast iron 
mains, 22,600 ft. 8-10 inch sewer lines, at $92,000. 

N. Car., Wilson—R. G. Lassiter, Oxford, N. Car., 
awarded contract for laying water mains and sew- 
ers at $20,743 and $31,797 respectively. 

O., Cleveland—J. Connelly Constr. Co., 7016 Eu- 
clid Ave., awarded contract for 1,875 tons 60-in. 
cast iron mains in Woodland Ave. Sec. 30 W, at 
$184,267. 

O., Shaker Heights—(Cleveland, P. O.)—Hanna & 
Michael, 2259 Cedar Ave., Cleveland, awarded con- 
tract for 7,555 ft. 6 and 8-inch cast iron mains in 
4 streets, at $22,221; Scottsdale Rd. (West section) 
to A. Marra Construction Co., Ulmer Bldg., Cleve- 
land, at $15,188; 7 streets to Great Lakes Constr. 
Co., Hickox Bldg., Cleveland, at $45,643. Work 
on latter 2 projects involves 23,120 ft. 6 and 8-inch 
cast iron pipe. 

Okla., Cushing—National Cast Iron Pipe Co., 903 
Commerce Bldg., Kansas City, Mo., awarded con- 
tract for Delavaud pipe for water works and sew- 
ers, at $115,744. 

Tex., Denison—Brooks Construction Co., Dallas, 
Tex. awarded contract to rebuild damaged sec. of 
Lake Dam, at $30,000. 

Texas, Ranger—Chicago Bridge and Iron Co., 
Praetorian Bldg., Dallas, awarded contract for 
standpipe and wash water tank, at $25,000. 


Tex., Snyder—J. B. Winslett, 1001 Main St., Dal- 
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las, awarded contract for water and sewer extens., 
at $37,965. 

Wn., Seattle—F. N. Badolato, awarded contract 
for water mains in N. 42nd St., et al, at $64,920; 
in 48th Ave., so. et al, at $6,842. 

Wis., Hurley—Layne-LBowler Chicago Co., 37 W. 
Van Buren St., Chicago, awarded contract for 
water works impvts. pumping and supply station, 
at $42,000. 








Prospective Work 








ROADS AND STREETS 


Ala., Birmingham—W. E. Dickson, Commr. Pub. 
Impvts. plans $1,000,000 paving program: 30 bliks. 
paving in Ensley, $200,000; 7th Ave.—1l4th St. to 
10th Ave., and from 28th to 49th, approx. $300,000; 
complete Pratt City-Birmingham Rd., $70,000, 
County to pay 65 per cent. 

Ala., Montgomery—City Commission plans to 
pave 12 streets. Contemplates $100,000 bond issue. 
W. A. Cone, City Engineer. 

Ark., Little Rock—State Hwy. Dept., Little Rock, 
plans 200 to 300 ft. road bldg. in northwestern Ar- 
kansas to supplement highway over Boston moun- 
tain to Winslow and other points in the Ozarks. 
W. W. Mitchell, State Hwy. Engr. 

Cal., Los Angeles—Co. Rd. Commr., Geo. W. 
Jones, has recommended Supervisors that San Fer- 
nando Bivd.—Oxford Ave., to Huron Street—be re- 
paved. Proposed paving will be 1% in. Warrenite- 
bitulithic on 7-in. cone. base, 54 ft. wide. Total 
est. cost $350,000. 

Cal., Pomona—According to F. C. Froehde, City 
Engineer, first work to be done under new $400,000 
street bond issue (voted at recent election) will be 
E. Holt Ave. W. Holt Ave., S. Garey Ave. and 
Towne Ave. Issue will make possible approx. $800,- 
000 street work. 

Cal., Sacramento—There is now available approx. 
$2,702,600 for impvt. of highways in various coun- 
ties of the San Joaquin valley in immediate future. 
Of this sum, $1,500,000 will be spent in Kern Co. 
for resurfacing highways and constructing new 
roads. In Fresno Co. $30,000 is available, while 
another $300,000 will be spent on hwys. to be built 
under Rd. Impvt. Dist. plant. Merced County has 
$50,000 for perm. bridges and another impvt. dist. 
$400,000 available in San Joaquin Co. for bridge 
and hwy. constr. $62,600 in Stanislaus County avail. 
for new highway constr., $10,000 in Kings County. 

Cal., San Diego—City Engr., F. A. Rhodes has 
completed plans for paving El Cajon Blvd. bet. 
Park Blvd. and Boundary St., involving 245,827 
sq. ft. bitum. base paving, 285,827 sq. ft. conc. base, 
34,993 sq. ft. sidewalk. Resolution adopted by 
Council to improve Mission Blvd., Pacific Ave., and 
Cass St. involving 444,971.44 sq. ft. paving with 
5-in. cem. conc.; 19,097.94 lin. ft. 8-in. cone. curb; 
44.30 lin. ft. 6-in. conc. curb; 120 lin. ft. 12-in. 16 
gauge corr. iron pipe culvert; 25 lin. ft. 12-gauge 
part circle corr. iron culvert; 245 c.y. rock fill; 
also to improve Normal St., Center and 11 other 
streets involving 505,508.99 sq. ft. paving with 2% 
in. bitum. base and 1'%-in. asph. conc. top; 340,- 
374.40 sq. ft. paving with 4-in. cem. cone. base and 
3-in. asph. conc.; 7,808 lin. ft. 6-in. conc. curb; 
1,680.19 lin. ft. 8-in. concrete curb; 1,787.59 sq. ft. 
cem walk; 50 lin. ft. 16-in. 16 gauge corr. iron pipe 
drain; 52 lin. ft. 12-in. d.s. cem. cone. pipe culvt.; 
50 lin. ft. 16-in. d.s. cem. conc. pipe culvt.; 20 lin. 
ft. 18-in. 16 gauge corr. iron pipe culvert; 5 4-in. 
cement pipe sewer laterals: two 6-in. cem. sewer 
laterals; also to improve First St.—Maple to Olive 
Sts.—by grading and constructing cem. conc. walks 
curbs, catchbasins, 12-in. cem. conc. culvert, culvt. 
intakes, etc. A. H. Wright, Clk. 

Cal., So. Pasadena—City Mer., R. V. Orbison, 
preparing plans for paving El Centro St.—Brent to 
Pasadena Aves., and Meridian—Oak to Oliver Sts. 
Est. cost $60,000. Proceedings will be started at 
once. 

Cal., Yosemite Park—By National Parks Rd. bill, 
Yosemite National Pk., will receive appropriation 
of $1,500,000 for construction of 128 miles roadway 
within park. El Portal road is to cost about $30,000 
per mile. Abt. 26 miles will cost $20,000 per mile. 
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Other roads will run from $5,000 to $10,000 per mile. 
A. considerable portion of the principal roads will be 
paved with concrete. 

Fla., Miami—Dade County plans to vote on $2,- 
127,743 bonds: For New East Dixie Hwy., $300,000; 
W. Dixie Hwy., $225,000; widening causeway via- 
ducts, $600,000; canal hwy., $39,593; Everglades 
Ave., $20,800; Red Road and brdg., $30,250; W. 
Flagler St. extension and brdg., $52,500; roads in 
Dist. 4., $80,000; roads in Dist. No. 5, $100,000; com- 
plete Tamiami Trail and widen Southeast 8th St., 
$400,000; extend N. Miami Ave., $50,000; fair 
grounds, $100,000; Armory, $100,000; Snapper Crk. 
brdg., $3,000. 

Fla., Ocala—Marion County Board of Comnrs., 
plan to pave (Macadam or other hard surface) 9 
roads, $1,500,000 bonds voted. T. D. Lancaster, Jr., 
Clk 


Fla., Sanford—City plans additional paving on 
73% blocks and widening 8 blocks. 

Idaho, Boise—State contemplates considerable 
constr. program during 1924. Highway work to be 
advertised in near future includes: FAP 77, abt. 4 
mi. in Boundary Co., Approx. cost. $65,000; FAP 
71 and 81, abt. 4 mi. Bonner Co., $110,000; FAP 
73, Abt. 25 mi. Shoshone Co., $600,000; FAP 75, 
bridge and overhead nr. Potlatch, $16,000; FAP 67, 
3 mi. Lapwai-Spaulding, $30,000; FAP 82, 3% mi. 
nr. Viola and Moscow $25,000; FAP 23-C, 14% mi. 
Hansen-Murtaugh, Twin Falls Co., $100,000; FAP 
70, 8 mi. Murtaugh-Burley, Camas Co., $65,000; 
FAP 78, 10% mi. Pocatello-Fort Hall paving, $350,- 
000; FAP 76, 9 mi. Stites-Harpster, $110,000; FAP 
8 mi. Kooksia-Kamiah, $115,000; FAP 27, 2 miles 
Payette-Fruitland, $50,000; In addn. the Bureau of 
Public Roads will probably let in Idaho, in near 
future, contracts for following: Bonners Ferry- 
Moyie Falls, $30,000; Harpster-Elk City, $75,000; 
4th of July canyon surfacing, $50,000; Gardena- 
Horseshoe Bend, $65,000; Victor-Irwin Rd., $53,500; 
Lolo Pass sec. $100,000: Ketchum-Clayton, $50,000 
and Soda Springs-Freedom, $16,000. ‘ 

Ind., Indianapolis—Department of Public Works 
has approved Kesolution for impvt. of College Ave. 
(East Side) by grading and paving walks with 
cement laid next to prop. line, to uniform width 
of 5 ft., grading lawns to uniform width of 9 ft.; 
also impvt. of portion of Holmes Ave., 1st alley 
east of Liberty St. (last named includes grading 
and paving with asph., conc., conc. or brk. on 6-in. 
gravel conc. fdn., etc.); also similar work on 1st 
alley so. of Elm St., on Denny St., no. prop. line of 
10th to so. prop. line of 12th Sts.; 1st alley no. of 
Harvard Pl., ist alley east of Talbott; Winthrop 
Ave.,—no. prop. line 54th to so. prop. line of 56th; 
1st alley east of New Jersey St., Lambert St.—w. 
prop. line of Lee to east prop. line of Belmont 
Ave.; Burton Ave.—no. prop. line 27th to so. prop. 
line Udell St. 

la., Davenport—$1,250,000 bonds voted here for 
33 miles additional paving. Ready for bids soon. 
Jos. Wagner, Co. Aud., Scott County. f 

La., Homer—Claiborne Parish plans to improve 
90 miles hard surfaced roads. $800,000 bonds voted. 
R. Q. Etzel, Clk. Police Jury. , 

Minn., Hibbing—Village engineer making plans 
for 25 blocks paving. Will receive bids in summer. 
J. P. Murphy, Village Clk. - ‘ 

Minn., Willmar—Surveys being’ made in Kandi- 
yohi County and bids will probably be taken in 
July for 11 mi. rd. work west of New London; 100,- 
000 c. y. grading; 8 mi. grading in Roseland; 20,- 
000 c.y. grading; 13 mi. rd. wk. bet. Raymond 
and Sunnyside; 13,000 c.y. grav. H. L. Wood, Co. 
Ener. 

Mo., Jefferson City—State Highway Department, 
Jefferson City,. will receive bids about June 10th for 
36 road projects in various counties involving some- 
thing over 51 miles. ‘ 

Neb., Omaha—Ords. passed for St. Impvt. Dists. 
Nos. 2561, 2553, 2557, 2563, 2562, 2559, 2558 and 2549. 
Paving with asphalt, stone, vit. brick, vit. brick 
blk. artif. stone, macadam, creo. wood block or 
asphalt concrete. Jas. P. Hoctor, City Clk. 

Nev., Carson City—Following projects will soon 
be advertised: 12.64 miles gravel surfacing in Elk 
County—Moor to Pequop Summit: 13.69 mi. gravel 
surfacing in Pershing Co.—Mill City to Humboldt 
Line. Plans completed on following projects: 10.25 
mi. Churchill Co., 12.64 mi. Elko Co.; 17.20 mi. Elko; 
3.20 mi. Clark; 9.63 mi Lyon and 8.09 and 2.40 
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Aerial Tramways. 
American Steel & Wire Co. 


Air Lift Pumps. 
Harris Air Pump Co. 


Armor Plates. 
Truscon Steel Co. 


Asphalt. 
Bitoslag Paving Co. 
The Barrett Co. 
Kentucky Rock Asphalt Co. 
Pioneer Asphalt Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 
Uvalde Asphalt Paving Co. 
Warren Asphalt Paving Co., The 


Asphalt Filler. 
The Barrett Co. 
Bitoslag Paving Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 
Warren Bros. Co. 


Asphalt Floors. 
The Barrett Co. 
The Texas Co. 
Warren Bros. Co. 


Asphalt Machinery. 
Chausse Oil Burner Co. 
Cummer & Son Co., The F. D. 


Asphalt Plants. 
Austin Machinery Corporation. 
Cummer & Son Co., The F. 
Littleford Brothers. 
Warren Bros, Co. 


Asphalt Railroad Plants 
Cummer & Son Co., The F. D. 
Warren Bros. Co. 


Asphalt Tools. 
Chausse Oil Burner Co. 
Littleford Brothers. 
Warren Bros. Co. 


Asphalt Tool Wagons. 
Chausse Oil Burner Co. 
Littleford Brothers. 


Auto Fire Apparatus. 
Kissel Motor Car Co. 
International Motor Co. 
Pierce-Arrow Motor Car Co. 


Automobiles. 
Ford Motor Co. 


Back Fillers. 
Austin Machinery Corporation. 
Pawling & Harnischfeger. 


Bar Cutters and Benders. 
Koehring Co. 


Bars, Reinforcing. 
Truscon Steel Co. 


Binders, Road. 
The Barrett Co. 
Pioneer Asphalt Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 
Uvalde Asphalt Paving Co. 
Warren Bros. Co. 


Bitulithic Pavements. 
Warren Bros. Co. 
Blasting Accessories. 
E. I. du Pont de Nemours & Ce., 
Inc. 
Blasting Powder. 
E. I. du Pont de Nemours & Co., 
Inc, 
Bodies, 
Lee Trailer and Body Co. 
Littleford Brothers, 


Braces, Extension. 
Kalamazoo Fdy. & Machine Co. 


Brick Rattlers. 
Olsen & Co., Tinius. 


Brick-Testing Machinery. 
Tinius Olsen Testing Mach. Co. 


Brick, Paving. 
National Paving Brick Mfrs. 
Assn, 


Bridges. 
Luten, Daniel B. 


Buckets, Dredging, Excavating 
and Sewer. 
Pawling & Harnischfeger. 


Buckets, Dumping 
Littleford Brothers. 
Pawling & Harnischfeger 


Cableway Accessories. 
Sauerman Bros. 


Cableway Excavators. 
Sauerman Bros. 


Calculators. 
Kolesch & Co, 


Car Unloaders. 
Austin Machinery Corporation. 
Heltzel Steel Form & Iron Co. 


Castings. 
U. S. Cast Iron Pipe & Fdy. Co. 


Cast Iron Pipe. 
U. S. Cast Iron Pipe & Fdy. Co. 


Catchbasins. 
Dee Co., Wm. E. 
Madison Foundry Co. 


Cement Gun Work. 
Indiana Gunite & Const. Co. 


Cement Testing. 
Chicago Paving Laboratory. 
Flood & Co., Walter H. 
Howard, J. W. 
Hunt Co., Robert W. 
Indianapolis Paving Laboratory. 
Van Trump, Isaac. 


Cement Testing Machinery. 
Tinius Olsen Testing Mach. Co. 


Central Heating Plants. 
American District Steam Co. 


Chemists, Engineering 
Chicago Paving Laboratory. 
Dow & Smith. 
Flood & i? Walter H. 
Howard, J. 
Hunt Co., Rovert Ww. 
Indianapolis Paving Laboratory. 
Van Trump, Isaac. 


Chimneys, Concrete. 

Truscon Steel Co, 
Chimneys, Steel. 

Littleford Brothers, 
Chloride of Lime. 

Pennsylvania Salt Mfg. Co. 
Clay Pipe, Vitrified. 

Clay Products Assn, 
Clay Products. 

Clay Products Assn. 
Concrete Bridges. 

Luten, Daniel B. 
Concrete Mixers. 

Austin Machinery Corporation. 


Koehring Co. 
Smith Co., T. L., The 


Concrete, Reinforcement, 
American Steel & Wire Co. 
Truscon Steel Co. 


Conduits. 
Cannelton Sewer Pipe Co. 
Carey Co., Philip, The. 
Rosing, Inc., Astrid §S. 
Truscon Steel Co. 


Conduit Rods. 
Stewart, W. H. 


Consulting Engineers. 
Alvord, Burdick & Howson. 
Artingstall, Wm, 
Brossman, Chas, 
Burd & Giffels, 
Chicago Paving Laboratory. 
City Wastes Disposal Co. 
Dow & Smith. 
Druar & Milinowski. 
Flood, Walter H., & Co. 
Howard, J. W. 
Hunt Co., Robert W. 
Indianapolis Paving Laboratory. 
Jones, Sam L, 
Kirchoffer, W. G. 
Kirschbraun, Lester. 
Luten, Daniel B 
Potter, Alexander. 
Van Trump, Isaac. 
Wells, James P. 


Contractors. 
City Wastes Disposal Co. 
Sullivan, Long & Hagerty. 
Warren Bros. Co. 


Contractors’ Tools and Machinery. 
Austin Machinery Corporation. 
Austin-Western Road Machinery 


Co. 
Good Roads Leaner Co., Inc. 
Smith Co., T. L., The 


Contractors’ Wagons. 
Austin Machinery Corporation, 
—— Road Machinery 
‘0. 


Conveying Machinery. 
Mead-Morrison Mfg. Co. 
Pawling & Harnischfeger. 
Portable Machinery Co., Inc. 
Webster Mfg. Co. 


Cranes and Hoists. 
Austin Machinery Corporation. 
Heltzel Steel Form & Iron Co. 
Pawling & Harnischfeger. 


Creosote. 
The Barrett Co. 
Republic Creosoting Co. 


Creosoted Wood Block. 
(Factory Floors, Bridge Floors) 
Republic Creosoting Co. 


Crushers, Rock and Ore. 
Austin-Western Road Machinery 


Co. 
Good Roads Machinery Co., Inc. 


Culvert Pipe, Vitrified. 


Cannelton Pipe Co. 
Dee Clay Mfg. Co., Wm. E. 


Culverts. 
Austin-Western Road Machinery 


Ce. 
Newport Culvert Co. 
Truscon Steel Co. 


Curb and Gutter Forms. 
Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 


Curb Bar. 
Truscon Steel Co. 
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mi. Humboldt County—ali gravel surfacing except 
3.20 mi. in Elko which is conc. and gravel. Plans 
are being prepared on 10.00 mi. gravel surf. Clark 
Co. across Mormon Mesa, 18.2 mi. in Washoe, and 
7 mi. conc. and gravel Washoe Co. 

N. C., Raleigh—State Highway Commission plans 
to construct 4 roads as follows: 6 miles Lincointon 
to High Shoals; 10 miles Lincolnton to Alexia, 
$300,000 (contract to be let soon); 11 miles—Char- 
lotte to Mt. Holly—$325,000; 6 mi.—Rockingham 
to new Pee Dee River, $175,000. Chas. M. Upham, 
State Highway Ener. 

Okla., Duncan—Stephens County p!ans 60 miles 
hard surfaced rds. in County. $2,000,000 available. 
J. A. Carnes, County Clk. 

Okla., Stillwater—Payne County Commrs. plan to 
hard surf. 3 sections of roads as follows: 37% mi. 
from Logan Co. line at Coyle eastward on no. 
side off Cimarron River to Perkins, then to Cush- 
ing and to Creek County line; 17% mi. from Noble 
Co. line 9 mi. no. of Stillwater, via Stillwater to 
Perkins; 26 miles from Stillwater eastward to 
Creek Co. line, via Yale; vote in June on $1,000,- 
000 bonds; State and ed. Aid $1,000,000. 


S. Car., Winnsboro—Fairfield County plans to 


expend $550,000 for 150 miles sand clay and topsoil 
roads; 
County. 
pany, 
s. 


also cone. bridges in various sections of 

Bonds sold. Lockwood, Greene & Com- 

Spartanburg, S. C. 
Dak., Pierre—Will take bids about middle of 
June for 50 miles grading and bridge constr. 
throughout the State. State Hwy. Commission, 
Pierre. 

Tenn., Jackson—$890,000 bonds voted for munici- 
pal impvts., as follows: Street impvts., $500,000; 
water plant, $150,000; schools, $115,000; city hall, 
$125,000. Lawrence Taylor, Mayor. 

Tenn., Memphis—City Commission 
prove 21 streets and alleys. Considering 
bonds, 

Texas, Dallas—City will repair 11 streets, 
ing Main, N. Harwood—Bryan to Ross; Ross, 
McKinney, Haskell, Ervay, Forest Aves., 
Springs Road, ete. E. A. Kingsley, City En 

Tex., Rock Springs—Edwards County contem- 
plates 48 miles permanent paving. Est. cost $404,- 
260. W. E. Simpson Co., Engrs., National Bank 
Commerce Bldg., San Antonio. 

Va., Kenova—City plans to pave certain 
streets. Considering voting on $200,000 bonds. 


Engineers, 


plans to im- 
sale of 


includ- 
Elm, 
Cedar 


SEWERAGE AND SEWAGE TREATMENT 
bond issue carried 


Cal., 
Engineer 


at recent elec. O. A. 
in charge. 

Cal., Dos Palos—lDlans being completed by Cons. 
Engr. Andrew Jensen, Rowell Bldg., Fresno, for 
censtr. of sewer system in San. Sewer Dist. Dos 
-alos, Merced Co. It is probable vit. pipe will be 
used. 

Cal., 


Claremont—$60,000 sewer 
Gierlich, Monrovia, 


& McDonnell Engrg. Co., 
Los Angeles, Cal., preparing plans and estimates 
for sewers and sewage treating plant for which 
bonds were recently voted in sum of $50,000. 

Cal., La Verne—$60,000 sewer bonds voted here 
recently. 

Cal., Los Angeles—County Supervisors have voted 
to form sewer dist. to serve Inglewood, Haw- 
thorne, Lennox, Torrance, Lomita, ete., with out- 
fall to ocean. 

Cal., Los Angeles—Work will be started on Eagle 
Rock sewer sys. not later than July st. First sec. 
in mains to be laid will take in central business 
section and extend along Eagle Rock blvd. 

Cal., Placentia—$85,000 sewer bond issue carried 
at recent elec. Dist. will immediately join with 
joint outfall to ocean and build its own line of 4 
miles from ject. point to Placentia dist. Inner lines 
and connections, also laterals, will be built under 

Act. San. Board. Wm. Cober, Clk. 

Cal., Pomona—City Engr. F. C. Froehde states 
that bids for construction of Ist unit of new sewer 
outfall will be called in near future. Sections will 
run from city toward sewer farm, 1.5 miles and 
will involve 20-in. and 22-inch vit. pipe. Total 
length of job is 7 miles. 

Ont., Port Elgin—Core, Nasmith & Storrie, To- 
ronto, Cans. Engrs., are in charge of $50,000 sewers 
and sewage disposal plant to be built here. 

Cal., San Diego—City Engr. F. A. Rhodes has 


Elsinore—Burns 
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has completed plans for new sewer system in Mis- 
sion Beach, work involving 27,45 lin. ft. 6-in. cem. 
cone. pipe; 5,470 lin. ft. 10-in. cem. conc. pipe; 
6,781 lin. ft. 12-in. cem. conc. pipe; 865 lin. ft. 
8-in. cast iron pipe, 40,196 lin. ft. trenching and 
laying sewers from 4-12 ft. deep; 87 conc. man- 
holes with cast iron covers; 40 drop manholes, cohc. 
with c. i. covers; 46 deadends; 13 deadends with 
cross; 6 flush tanks; 3 pump stations with houses 
and equipt.; 1 settling tank; 1,200 lin. ft. c. i. 
pipe; outfall. 

Cal., San Fernando—$90,000 bonds voted here for 
sewerage system. Bids will be asked as soon as 
prelim. details are disposed of. 

Cal., Santa Barbara—$407,000 sewer bonds voted 
at recent election. It will probably be late in sum- 
mer before construction starts. Plans contem- 
plate 4,000 ft. ocean outfall of either cement pipe 
or cast iron. Design of outfall involves installation 
of 2 equalizer pumps, 40,000 gals. each, screening 
piant for emergencies. City Mgr. Herbert C. Nunn. 

Cal., Santa Rosa—Plans being completed by Cons. 
Engr., Clyde F. Smith, 716 Santa Barbara Rd., 
Berkeley, and bids will be called for shortly by 
Council for constr. of activated sludge sewage dis- 
posal plant. Bids will be called for on (1) Furnish- 
ing mechanical equipment; (2) installing equipt., 
and construcing plant. Est. cost $165,000 

Cai., Williams—$40,000 bonds voted here for sew- 
erage system. 

B. C., Point Grey— 
000 will be laid on Alma Rd., 
Stables, Engr. 

Ont., St. Thomas—Plans and specfs. for new 
sewage disposal plant, est. to cost $80,000, prepared 
by City Engr. Miller of Toronto. Bids will be 
called for when plans are approved. 

. C., Vancouver—l’lans being prepared in offices 
Vancouver & Dist. Joint Sewerage and Drainage 
Board's Engineer, Jos. Slater, for new sewer outfall 
interceptor and Alma Road Imperial street outfall 
to be placed under construction in near future. 
Pians will be submitted to Board for approval at 
next monthly meeting. Both projects est. to cost 
total cf $250,000. 

Colo., Denver—City plans 16 miles of 8 to 24-inch 
sewers in Globeville San. Sewer Dist. Est. cost 
$234,300. A. K. Vickery, City Hall, Engr. 

Fla., Melbourne—Election soon to vote on $35,000 
bonds for sewer system. 

Mich., Detroit—Plans being prepared for 26,050 
ft. Lat. 4122, 680 ft. 4-ft. 6-in. vit. pipe and 2-ring 
brk., including 348 ft. 4-ft., 548 ft. 3-ft. 6-in., 284 ft. 
3-ft. and 345 ft. 2-ft. 6-in.; 1,700 ft. lat. 4114, 12-15- 
in. vit. pipe; 2678 ft. Lat. 4119, 12-24-in.; 770 ft. 
Lat. 4121, 18-30-in. pipe. G. Jerome, City Engr. 

Minn., Le Sueur Ctr.—Louis P. Wolff, 1000 Guar- 
dian Life LBldg., St. Paul, making plans and _ sur- 
veys for san. and storm sewers here. Probably 
mature late in spring or summer. A. A. Tam- 
bourino, Vil. bs 

Miss., Natchez—City (L. A. Whittington, Mayor) 
has plans by Henry A. Mentz, Cons. Engr., for 
impvts. to sewer system, $27,000; also has under 
consideration expendt. of $40,000 for impvts. to 
pumping station. 

Mo., Hannibal—Prelim. plans being made for 
36,000 ft. storm and san. sewers in So. Side Sewer 
Dist, $76,000. W. R. Gettler, City Hall, Engr. 

Mo., St. Louis—Prelim. plans being made for 
repairing Southern sewer and extending outlet into 
Mississippi River. Est. cost $113,500. W. W. Hor- 
ner, 300 City Hall, Engr. 

Neb., Louisville—Plans approved by State San. 
Engineer for sewer system here. No septic tank. 

N. C., Walnut Cove—Plans being prepared for 
10,500 ft. 8 and 10-inch san. sewers and water 
mains. Piedmont Engineers, 412144 Trade St., Win- 
ston-Salem, Cons. Engrs. 

Ohio, Garfield Heights—(Cleveland, P. O.)—Will 
take bids in July for 5 miles vit. and segmental 
bik. sewers. R. F. Munz, Town Hall, Engr. 

Ore., Marshfield—City Council has issued orders 
to replace old mill slough drain and determine Dist. 
which would be liable for assessments. Approx. 
cost of wooden sewer would be $80,000. 

Ore., Vernonia—City authorities contemplate 
constructing a $40,000 sewage disposal plant here. 


S. C., Greenville—Fred Burnett and associates, 
developers of Washington Heights, will construct 


A trunk sewer to cost $250,- 
to Imperial St. Jas. 
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Deep Well Pumps. 
Harris Air Pump Co. 
Keystone Driller Co, 


Drag-Line Excavators. 
Austin Machinery Corporation. 


Drag Scrapers. 
Austin-Western Road Machinery 
Co. 


Drain Tile. 
Dee Clay Mfg. Co., W. E. 
Rosing, Inc., Astrid S. 


Dryers. 
Cummer & Son, The F. D. 


Dump Cars. 
Austin-Western Road Machinery 
Co. 


Dump Wagons. 
Austin-Western Road Machinery 
Co. 


Dust Laying Compound. 
The Barrett Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 


Dynamite. 
E. I. du Pont de Nemours & Co., 
Ine, 


Edge Protector. 
Truscon Steel Co. 


Electrical Machinery. 
— Electric & Mfg. 
0. 


Electrical Wires & Cables. 
American Steel & Wire Co. 


Elevating Graders. 
Austin-Western Road Machinery 
Co. 


Excavating Machinery. 
Austin Machinery Corp. 
Pawling & Harnischfeger, 
Sauerman Bros, 

Smith Co., T. L., The 


Expansion Joint Compound. 
The Barrett Co. 
Carey Co., Philip, The 
Pioneer Asphalt Co. 
Truscon Steel Co, 


Explosives, 
E. I. du Pont de Nemours & Co., 
Inc. 


Fillers (Paving Joint). 
The Barrett Co. 
Carey Co., Philip, The 
Pioneer Asphalt Co, 
The Texas Co, 


Fire Brick. 
Cannelton Sewer Pipe Co. - 
Dee Clay Mfg. Co., W. E. 


Flue Liners. 
Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., W. E. 


Forms, Sidewalks, Curb & Gutter. 
Heltzel Steel Form & Iron Co. 
Truscon Steel Co, 


Forms, Road. 
Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 


Gas Pipe. 
U. S. Cast Iron Pipe & Fdy. Co. 


Gates, Sluice. 
Coldwell-Wilcox Co. 


Graders. r 
Austin-Western Road Machinery 
Co. 


Granite Block. 
Granite Paving Block Mfrs. 
Assn, of the U. S., Inc. 


Gunite. 
Indiana Gunite & Const. Co. 


Heaters (Rock and Sand). 
Littleford Bros. 


Heating Plants, Central. 
American District Steam Co. 


Heating Wagons (Oil and Tar). 
Good Roads Machinery Co., Inc. 
Littleford Bros. 


Hoists (Concrete, Gasoline and 
Hand). 
Pawling & Harnischfeger. 


Hoists, Electric. 
Mead-Morrison Mfg. Co. 
Pawling & Harnischfeger. 


Hoists, Steam, 
Cc. H. & E. Mfg. Co. 
Mead-Morrison Mfg. Co. 


Hot Mixers. 
Austin Machinery Corp. 


Inlets (Sewer). 
Dee Co., Wm, E. 
Madison Foundry Co. 


Insulating Material. 
The Barrett Co. 
Pioneer Asphalt Co. 


Joint Fillers (Paving). 
The Barrett Co. 
Carey Co., Philip, The, 
The Texas Company. 


Kettles (Portable). 
Cummer & Son Co., The F. D. 
Good Roads Machinery Co., Inc. 
Littleford Brothers. 


Manhole Covers. 
Madison Foundry Co. 
Dee Co., Wm. E. 


Mastic. 
The Barrett Co. 
Pioneer Asphalt Co. 


Meter Boxes. 
McNutt Meter Box Co. 


Mixers, Asphalt. : 
Austin Machinery Corporation. 
Cummer & Sons Co., The F. D 


Mixers, Concrete. 
Austin Machinery Corp. 
Koehring Co. 
T. L. Smith Co. 


Motor Fire Apparatus. 
Duplex Truck Co. 
Federal Motor Truck Co. 
yarford Motor Truck Co. 
International Motor Co. 
Kissel Motor Car Co. 
Pierce-Arrow Motor Car Co. 


Motor Trucks. 
Duplex Truck Co, 
Federal Motor Truck Co. 
Ford Motor Co. 
International Motor Co. 
Kissel Motor Car Co, 
Pierce-Arrow Motor Car Co. 


Motor Truck Flushers, Sprinklers, 
and Oilers. 
Acme Motor Truck Co. 


a 





— 


Austin Machinery Corporation. 

Duplex Truck Co. 

Federal Motor Truck Co, 

Garford Motor Truck Co. 

The Gramm-Bernstein Motor 
Truck Co. 

International Motor Co, 

Kissel Motor Car Co. 

Pierce-Arrow Motor Car Co. 


Municipal Castings. 
Dee Co., Wm, E. 
Madison Foundry. 


Packing. 
Pioneer Asphalt Co, 


Paints (Asphalt). 
Barrett Co., The 
Pioneer Asphalt Co. 


Paving Blocks (Creosoted). 
The Barrett Co. 
Republic Creosoting Co. 


Paving Brick. 
Murpysboro Paving Brick Co. 
National Paving Brick Mfrs. 
Assn. 


Paving Contractors, 
Warren Bros. Co. 


Paving Joint Compound, 
The Barrett Co. 
Carey Co., Philip. The 
Pioneer Asphalt Co. 
The Texas Company. 


Paving Joint Filler. 
The Barrett Co. 
Carey Co., Philip, The. 
Pioneer Asphalt Co. 
The Texas Company. 


Paving Machines, 
Austin Machinery Corporation, 
Cummer & Son Co., The F. D. 
East Iron & Machine Co., The 
Warren Bros. Co. 


Paving Plants (Asphalt). 
Austin Machinery Corporation, 
Cummer & Son., The F. D. 
East Iron & Machine Co., The 
Good Roads Machinery Co., Inc. 
Smith Co., T. L., The 
Warren Bros. Co. 


Pipe Cutters. 
W. W. Strickler & Bros. 


Pipe Dip and Coatings. 
The Barrett Co. 
Pioneer Asphalt Co. 
The Texas Co. 


Pipe Manufacturers, 
U. S. Cast Iron Pipe & Fdy. Ce. 


Pitch Filler. 
The Barrett Co. 
Warren Bros, Co. 


Plows (Rooter and Wing). 
Austin-Western Road Mach. Co. 


Portable Paving Plants, 
Austin Machinery Corporation. 
Cummer & Son Co., The F. D. 
Good Roads Machinery Co., Inc. 
Littleford Brothers, 
Warren Bros. Co, 


Portable Stone Bins, 
—— oe Road Machinery 
Good Roads Machinery Co., Inc. 


Powder (Blasting). 
E. I. du Pont de Nemours & Co., 
Inc. 
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about 1,500 lin. ft. 8-inch sewer to connect with 
city mains. Work will be under direction of W. D. 
Neyes, City Engr. 

Tenn., Knoxville—City (Jno. C. Borden, Director 
of Finance), will sell $200,000 impvt. notes to com- 
plete Oakwood sewer line. Plans completed. 

Tex., El Paso—City voted $1,045,000 bonds, in- 
cluding $100,000, for sewers, $9,000 for drainage. 

Texas, Luling—City having plans prepared by 
Koch & Fowler, Engrs., Dallas, Texas, for sewer- 
age system and disposal plant. Est. cost $40,000. 

Texas, Waco—Advices from the Terrell-Bartlett 
Engineers, Inc., 610 Calcasieu Bldg., San Antonio, 
Texas, engineers for sewage disposal plant, state 
that work will probably be ready for bids some 
time in August. Plant will either be Imhoff tanks 
and sprinkling filters, or an activated sludge plant. 
$350,000 available. 

Texas, Winters—$50,000 voted by City for sewer 
bonds. Municipal Engineering Co., Praetorian 
Bldg. Elrod, Dallas. 

Wn., Centralia—$60,000 bonds voted for exten- 
sion to san. sewerage system. 

Wash., Hoquiam—City plans sewerage system for 
—_ Side. Est. cost $46,500. W. L. Lovejoy, City 

ner 

W. Va., Morgantown—City considering voting on 
$700,000 bonds for sewer and streets impvts. G. H. 
Bayles, City Mer. 


WATER SUPPLY AND PURIFICATION 


Ariz., Flagstaff—Burns and McDonnell, 415 
Marsh-Strong Bldg., Los Angeles, have made final 
report on water impvts. for Flagstaff. Bond elec. 
will be called in near future covering $375,000, 
which includes a_ 50,000,000-gal. conc. reservoir, 
new pipe line from Springs and extensions to 
mains. 

Ariz., 
covering waterworks impvts. 
under way by Burns and McDonnell Engrg. Co. 
(work to be handled by Los Angeles office). Work 
will include enlarging present reservoir and dam, 
giving capy. of 36,000,000 gals. 

Cal., Culver City—Water works impvt. bonds will 
be voted on at early date in sum of $300,000. Olm- 
sted and Gillelen, Hollingsworth Bldg., Los An- 
geles, Cons. Engrs. 

Cal., El Centro—$200,000 bonds carried at recent 
election. Work contemplated includes new salt 
basin, additional machinery, a filter, together with 
larger water mains for fire protection. 

Cal., Escondido—Mutual Water Co., local, has 
published constr. program for present year. In- 
cludes lining main canal upstream from Hell Hole 
syphon, 22,462 ft. and installing 42-in. steel syphon 
across Hell Hole creek canyon. Syphon will dis- 
place over 15,000 ft. dirt canal and will be 1,800 ft. 
in length. Jas. B. Dixon, Supt. of Company. 

Cal., Los Angeles—Bureau of Water Works (Wm. 
Mulholland, Chf. Engr) has completed plans for 
12-in. water main and laterals to be constructed 
along the line of the Mulholland Dr., serving terri- 
tory adjacent to that hwy. When plans are ap- 
proved a special bonding dist. will be formed and 
vote taken on bond issue. Two separate systems 
will be maintained—one west of Cahuenga Pass 
to be supplied from upper Franklin Reservoir, 
while sys. east of the Pass will be supplied from 
Weid Canyon Reservoir. 

Cal., San Bernardino—$275,000 water bond issue 
carried at recent election. Funds derived are to 
be used for development of Devil Canyon Project. 

Cal., Santa Barbara—Construction of a 12-in. 
water main on State St. bet. Sola and Gutierrez 
Streets, will be started about July 1st. Est. cost 
$50,000. Pipe will probably be purchased at once. 
Geo. D. Morrison, City Engr. 

Ont., Chippawa—$150,000 water and sewage sys- 
tem considered. 

Ont., London—Report that promiment insurance 
men are urging City to authorize constr. of addi- 
tional water main to Springbank. Plans prepared 
by E. V. Buchanan, Pub. Utilities Mgr. Est. cost 
$300,000. 


Williams—Bonds voted here for $50,000 
Plans and surveys 
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Que., St. Lambert—Filtration plant to cost $100,- 
000 will probably be installed this summer. 

Ont., Toronto—City considering installation of 
high pressure fire pump at main pumping station. 
Est cost $112,000. R. C. Harris, City Engr. 

Fla., Fort Pierce—City will vote July ist on 
$500,000 bond issue to include following: $125,000 
for water extension and impvts.; $100,000 for storm 
and san. sewers; $70,000 for paving; $50,000 for 
City Hall; $10,000 for seawall, etc., etc. 

Ky., Paintsville—City will open constr. and ma- 
chinery bids about July 1st for constr. of new water 
plant; brick bldg., complete filtration plant in same 
bidg.; 250,000 gals. capy.; install 250,000 gal. steel 
tank and 2 large elec. or gas-driven pumps; also 
3 miles water mains. Est. cost $70,000. The J. N. 
Chester Engrs., Pittsburgh, Pa., Cons. Engrs. 

La., Donaldsonville—Municipal Light & Water 
Comn. has plans for impvts. to water sys.; will 
lay 14-in. cast iron pipe, install suction pump, etc. 

Md., Baltimore—City (V. Bernard Siems, Water 
Engr.) plans to restore Druid Lake in Druid Park 
as source of water supply for low pressure area 
of City. Plans call for constr. of feed line from 
Montebello to lake at cost of $800,000; conc. water 
tunnel 8 ft. in diam. from filtration plant at Monte- 
bello to Taylor Ave. and 25th St. V. Bernard 
Siems, Water Engineer, will take over, for City of 
Baltimore, and operate Ridgewood Water SCom- 
pany’s plant. 

Mass., Boston—City contemplates appropriating 
$800,000 for relaying old Tremont Street pipes. 

Mich., Iron Mountain—Plans accepted for filtra- 
tion plant and storage reservoir. Est. cost $190,000. 
Pipe line to City. 

Mo., Columbia—Water and Light Comn., City 
Council, (T. H. Rodhouse, Chmn.) plans to expend 
$190,000 during next 18 months for extens. and im- 
pvts. to water and light plant. 

N. Y., Fulton—City Council has approved expen- 
ditures for main extension, re-equipment of water 
works with modern pumps and linking Johnson 
Springs with present supply. Est. cost $200,000. 

N. Y., Syracuse—Water Department considering 
construction of reservoir estimated to cost $500,- 
000. C. R. Knapp, Mayor. 

N. Car., Mt. Holly—Town receives bids in about 
60 days for water filtration plant. Carolina Engrg. 
Co. Cons. Engineers, 412 Southern Bldg., Wilming- 
ton, N. C. 

N. C., Winston-Salem—Board of Aldermen veted 
to issue $1,100,000 street assessment bonds. In- 
cluded is $750,000 for enlarging water system; 
$75,000 for incierator plant, etc. 

Okla., Heavener—Construction of water works 
system extensions planned. Est. cost $156,000. C. 
W. Mizell, City Mgr. V. V. Long & Co., Cons. En- 
gineers. 

Okla., Stillwater—$200,000 bonds voted here for 
earth dam, pipe lines, main extensions, ete. G. F. 
Matkin, City Clk. 

Ore., Seaside—Application made for 8 cu. ft. 
per second of water from so. fork of the Necanicum 
river for municipal purposes. Pipe line is to be 
91%4 miles long. Bst. cost $180,000. 

R. I., Woonsocket—Resolution passed to request 
General Assembly to amend bill before House of 
Representatives for water works constr., raising 
cost from $100,00 to $600,000. 

Ss. D., Sioux Falls—City will build over 7 miles 
water mains this year in various streets. Jno. 
Murdt, Water and Sewer Engineer. 

Texas, Austin—Board of Water Engineers (A. H. 
Dunlap) has selected 2 sites for proposed erection 
of reservoirs on Pecos River. Est. cost abt. $2,000,- 
000. Reservoir will supply water for farmers’ in- 
dependent project at Cedarville, Portervifile. Bar- 
stow and Grand Falls in Crane, Ward, Pecos and 
Reeves Cos. 

Texas, Dallas—City will ask for bids about July 
15 for construction of $3,000,000 water reservoir on 
Trinity River. H. R. Davis, Mayor; Nagle & 
Thompson, Cons. Engrs., 2003% Main St., Dallas. 

Wash., Bellingham—Plans $200,000 bond issue, ex- 
tending and improving water system in north- 
er’ section of City. 

Ww Madison—Will construct dam on Menomo- 
nie River on Wisconsin and Michigan boundary. 
Owner-: Ford Hydro-Electric Power Co. Permit 
issued.‘: Est. cost $250,000. 
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Pumps. 
Harris Air Pump Company. 
Keystone Driller Co. 
Smith Co., T. L., The 


Reinforcing For Pavements. 
American Steel and Wire Co. 
Truscon Steel Co. 


Road Binder. 
The Barrett Co. 
Pioneer Asphalt Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 
Uvalde Asphalt Paving Co. 
Warren Bros. Co. 


Road Forms. 
Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 


Road Graders. 
Austin-Western Road Machinery 
Co., The 
Good Roads Machinery Co., Inc. 


Road Machinery. 
Austin Machinery Corporation. 
Austin-Western Road Machinery 

Co., The 

Buffalo-Springfield Roller Co. 
Cummer & Son Co., The F. D. 
Good Roads Machinery Co., Inc. 
Keystone Driller Co. 
Littleford Brothers, 
Warren Bros. Co. 


Road Planer. 
Austin-Western Road Machinery 
Co., The 


Road Oil and Preservatives, 
The Barrett Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 


Road Rollers. 
Austin-Western Road Machinery 
Co., The 
Buffalo-Springfield Roller Co. 


Rock Asphalt. 
Kentucky Rock Asphalt Co. 


Rock Crushers, 
Austin-Western Road Machinery 


Co. 
The Good Roads Machinery Co., 
Inc, 


Roofing Material. 
The Barrett Co. 
Carey Co., Philip, The 
Pioneer Asphalt Co. 
Warren Bros. Co. 


Sand Dryers. 
Cummer & Son Co., The F. D. 
Littleford Brothers. 


Scarifiers. 
Austin-Western Road Machinery 
Co., The 


Scrapers, Drag Line. 
Pawling & Harnischfeger. 
Sauerman Bros. 


Scrapers, Graders, Plows, Etc. 
Austin-Western Road Machinery 
Co., The 


Serapers, Power. 
Sauerman Bros. 


Sewer Braces. 
Kalamazoo Fdry. & Mach. Co. 
Dee Co., Wm. 
Madison Foundry Co. 


Sewer Cleaning * mene 
Stewart, W. H. 


Sewer Forms. 
Heltzel Steel Form & Iron Co. 
Truscon Steei Co, 


Sewer Pipe. 
Cannelton Sewer Pipe Co. 
Clay Products Assn, 
Dee Clay Mfg. Co., W. E. 
Rosing, Inc., Astrid S. 


Sewer Pipe Joint Compound. 
The Barrett Co. 


Sewer Rods. 
Stewart, W. H. 


Sluice Gates. 
Coldwell-Wilcox Co. 


Snow Removal Machinery. 
Austin Machinery Corporation. 
Dallmann Machine & Mfg. Co. 
Good Roads Machinery Co., Inc. 


Special Castings. 
U. S. Cast Iron Pipe & Fdy. Co. 


Sprinklers. 
Austin Machinery Corporation. 
Austin-Western Road Machinery 
Co., The 


Steam Shovels. 
Keystone Driller Co. 


Steel Joists, Studs and Sash, 
Truscon Steel Co. 


Stone Crushers. 
Austin-Western Road Machinery 
Co., The 


Stone Elevators. 
Austin-Western Road Machinery 
Co., The 


Stone Spreaders. 
Austin-Western Road Machinery 
Co., The 
Burch Plow Works Co. 


Stone Screens, 
Austin-Western Road Machinery 


Co., The 
Littleford Bros. 
Street Cleaning Machinery (Horse 
Drawn). 


Austin-Western Road Machinery 
Co., The 


Street Lighting. 
Holophane Glass Co. 
Westinghouse Electric & Mfg. 
Co. 


Street Sprinklers (Horse Drawn). 
Austin-Western Road Machinery 
Co., The 


Subgrading Machines. 
Austin Machinery Corp. 


Surveyors’ Instruments, 
Kolesch & Co. 
Lufkin Rule Co., The 


Sweepers. 
Austin Machinery Corporation. 
Austin-Western Road Machinery 
Co., The 


Tamping Machines. 
Pawling & Harnischfeger. 


Tanks, Water Supply. 
Littleford Brothers. 


Tar and ™*tch. 
The F ..rett Co. 


Tarvia. 
The I.arrett Co. 


Testing Chemists. 
Dow & Smith. 
Walter H. Flood. 
Howard, J. W. 
Kirschbraun, Lester. 
Van Trump, Isaac. 


Traction Engines (Oil or Kero- 
sene). 
Austin-Western Road Mach, Co. 


Tractors. 
Austin Machinery Corporation. 
Best Tractor Co., C. L. 
Ford Motor Co. 
Holt Mfg. Co., Inc. 


Transmission, Truck, 
Warford Corp. 


Trench Braces. 
Kalamazoo Fdry. & Mach. Co. 


Trench Machinery. 
Austin Machinery Corporation. 
Kalamazoo Fdry. & Machine Co. 
Pawling & Harnischfeger. 


Turbines, Steam. 
De Laval Steam Turbine Co. 


Turntables, Truck. 
The Hug Co. 


Valves. 
Coldwell-Wilcox Co. 


Vitrified Clay Pipe. 
Clay Products Assn. 


Wall Coping. 
Cannelton Sewer Pipe Co. 


Warrenite. 
Warren Bros. Co. 


Water Main Cleaning. 
National Water Main Cleaning 


Co. 
Stewart, W. H. 


Water Pipe. 
U. S. Cast Iron Pipe & Foundry 
Co. 
Waterproofing. 
Barrett Co., The 
Carey Co., Philip. 
Pioneer Asphalt Co. 
Truscon Steel Co, 


Water Purification. 
Direct Oxidation Process Corp. 
Pennsylvania Salt Mfg. Co. 


Water Softener. 
The Refinite Co. 


Water Works Supplies and Equip- 
ment. 
Coldwell-Wilcox Co. 
Pennsylvania Salt Mfg. Co. 


Wheeled Scrapers. 
— Road Machinery 
(9) 


Wire Rope. 
American Steel & Wire Co. 


Windows (Steel). 
Truscon Steel Co. 


Wire-Cut Lug Brick. 
Murphysboro Paving Brick Co. 


Wood Block (Creosoted). 
Barrett Co., The 
Republic Creosoting Co. 


Wood Preservatives. 
Barrett Co., The 
Republic Creosoting Co. 
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Austin Machiner€ Corporation, Toledo, 
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Cannelton Sewer Pipe Co., Cannelton, Ind 
Carey Co., The Philip, Cincinnati, Ohio 

Inside Front Cover 
Chicago Paving Laboratory, Chicago, Ill 
City Wastes Disposal Co., New York, N. Y..-. 
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Olsen Testing Machine Co., Philadelphia, Pa. 


Pennsylvania Salt Mfg. Co., Philadelphia, Pa. 
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Pioneer Asphalt Co., Lawrenceville, Ill 
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